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(57) Abstract 



This invention is directed to compounds of formula (I) or the stereoisomeTS, pharmaceutically acceptable salts and hydrates thereof. 
The compounds are Apo B/MTP inhibitors and are useful in the treatment d various disorders and conditions such as atherosclerosis, 
pancreatitis, obesity, hypercholesteremia, hypertriglyceridemia, hyperiipidemia, and diabetes. The oxnpounds of this invention are also 
useful in combinadon with other phannaceutica] agents including cholesterol biosynthesis inhibitors and cholesterol absorption inhibitors, 
especially HMG-CoA reductase inhibitois and HMGr-CoA syndiase inhibitors; HMG-CoA reductase gene expression bihibitors; CETP 
inhibitors; bile acid sequestrants; fibrates; cholesterol absorption inhibitors; ACAT inhibitors, squalene synthetase inhibitors, ion-exchange 
resins, anti-oxldants and niacin. This invention is also duected to intennediates and processes useful in the preparation of compounds of 
formula (I). 
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Ado B-SECRETION/MTP 
INHIBITORY AMIPg3 

5 FieMOfThe Invention 

This invention relates to compounds which are inhibitors of microsomal 
triglyceride transfer protein (MTP) and/or apolipoprotein B (Apo B) secretion and 
which are, accordingly, useful for the pnsvention and treatment of atherosclerosis and 
its clinical sequelae, for lowering serum lipids, and in the prevention and treatment of 

1 0 related diseases. The invention further relates to phamiaceutical compositions 

comprising these compounds and to methods of treating afherosderosis. obesity, and 
related diseases and/or conditions said compounds, ettiier alone or in 
combination witti other medicaments, including lipid lowering agents. Further still, the 
invention relates to certain processes and intemnediates related ttiereto which are 

1 5 useful in ttie preparation of the compounds of ttie instant invention, 
background Qf TTig Invention 

Microsomal triglyceride transfer protein catalyzes tire transport of triglyceride, 
cholesteryi ester, and phospholipids and has been Implicated as a putative mediator 
in the assembly of Apo B-containing lipoproteins, biomolecules which contibute to 

20 ttie formation of atiierosderotic lesions. Specifically, the subcellular (lumen of tiie 
microsonnal fraction) and tissue distribution (liver and intestine) of MTP have led to 
speculation that it plays a role in tiie assembly of plasma lipoproteins, as these are 
ttie sites of plasma lipoprotein assembly. The ability of MTP to catalyze \he transport . 
of triglyceride between membranes is consistent with ttiis speculation, and suggests 

25 ttiat MTP may catalyze the transport of triglyceride firom its site of syntiiesis in the 
endoplasmic reticulum membrane to nascent lipoprotein particles wittiin the lumen of 
the endoplasmic reticulum. 

Compounds which inhibit MTP and/or ottienMse inhibit Apo B secretion are 
accordingly useful in the treatnent of atherosclerosis and other conditions related 

30 ttiereto. Such compounds are also useful in the treattnent of ottier diseases or 

conditions in which, by inhibiting MTP and/or Apo B secretion, serum cholesterol and 
triglyceride levels may be reduced. Such conditions may include, for example, 
hypercholesterolemia, hypertriglyceridemia, pancreatitis, and obesity; and 
hypercholesterolemia, hypertriglyceridemia, and hyperiipidemia associated with 
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pancreatitis, obesity, and diabetes. For a detailed discussion, see for example, 
Wetterau et al., Science, 258. 999-1 001 , (1 992). Wetterau et a!., Biochem. Biophys. 
Acta.. 875, 610-617 (1986). European patent application publication No. 0 584446 
A2. and European patent application publication No. 0 643 057 A1 the latter of which 
5 discloses certain compounds of the generic formulae 




which have utility as inhibitors of MTP. 

10 

Summary Of Thft invftr^fj^^n 

The instant invention relates to compounds which are Apo B-secretion/MTP 
inhibitors represented by the structural fonnula (I), including the stereoisomers and 
15 the phannaceutically acceptable salts and hydrates thereof, 

9^3 




(D 

wherein 6 is selected finom: 
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(a) a phenyl or heterocyclic ring wherein said heterocyclic ring contains a total of 
from 3 to 14 ring atoms, wherein said heterocyclic ring incorporates a total of from 
1 to 4 ring heteroatoms selected independently from oxygen, nitrogen, and sulfur, 
wherein the individual rings of said heterocyclic ring may be independently 

5 saturated, partially saturated or aromatic, and wherein each of said phenyl or 
heterocyclic rings may have optionally from 1 to 4 substituents selected 
independently from halogen, hydroxy, cyano, nitro, oxo, thioxo. aminosulfonyl, 
phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy, (CrCio)alkyl. (Cr 
C4)perfluoroalkyl, {Ci-Cio)alkoxy. (CrC4)perfluoroalkoxy, (CrCio)alkoxycart}onyl. 
10 (Ci-Cio)alkylthio. (CrCio)alkylamino. di{CrCio)alkylamino. (Cr 

Cio)alkylaminocarbonyl, di(Ci-.Cio)alkyiaminocarbonyl. di(Ci>Cio)alkylamino(Ci- 
Cio)alkoxy. (CrCio)acyl, (CrCio)perfluoroacyl. (CrCio)acyloxy, (CrCio)acyioxy(Cr 
Cio)alkyl, (Ci-C6)acylamino and (CrC6)perfluoroacylamino; 

(b) -CH2CN. 



(d) (CrCi2)alkyl or (CrCi2)perfluoroalkyl wherein each of said (C2-Ci2)alkyl and 

(C2-Ci2)perfluoroalkyl is substituted optionally with from 1-3 substituents selected 
20 independently from: 

(1) phenyl, halogen, nitro, cyano. hydroxy, -NR^R^, -OCOR^ (CrC4)alkoxy, 

(Ci-C4)perfluoroalkoxy, (Ci-C4)thioalkoxy or {Ci-C4)perfluorothioalkoxy, 

where R^ and R^ in the definition of -NR^R^are each selected independently 

from hydrogen, fomnyl. phenyl, benzyl, benzoyl, (C3-C8)cycloalkyl, (C3- 
25 C8)cyckDalkenyl. (CrC4)alkyl, (CrC4)perfluoroalkyl, (CrCio)alkoxycarbonyl. (C^ 

C6)acyl, (Ci-C6)perfluoroacyl, aminocart^onyl, (CrCio)alkylaminocart5onyl, di(Cr 

Cio)alkylaminocarbonyl. aminosulfonyl, (Ci-C4)alkylaminosulfonyl, di(Ci- 

C4)alkylaminosulfonyl. (Ci-C4)perfluoroalkylaminosulfonyl, (Ci- 



15 



(c) 
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C4)perfluoroalkylamlnosulfonyl. di{Ci-C4)alkylsulfonyl, and (Ci- 
C4)perfIuoroalkylsulfonyl. 

or where and R^, taken together with the nitrogen atom to which they are 
attached, form a saturated, partially-saturated or aromatic heterocyclic ring. 
5 wherein said heterocyclic ring contains a total of from 3 to 14 ring atoms and 
incorporates optionally an additional 1 to 4 ring heteroatoms selected 
independently from oxygen, nitrogen and sulfur, wherein said heterocyclic ring may 
have optionally from 1 to 4 substituents selected independently from halogen, 
hydroxy, cyano. nitro, oxo. thioxo, aminosulfonyl, phenyl, phenoxy, phenylthio, 

10 benzyl, benzoyl, benzyloxy, (Ci-Cio)alkyl, (Ci-C4)pertluoroalkyI. (Ci-Cio)alkoxy. (Ci- 
C4)perfluoroalkoxy. (CrCio)alkoxycarbonyl. (Ci-Cio)alkylthio, (CrCio)alkylamino. 
di(Ci-Cio)alkylamino. (Ci-Cio)alkylaminocarbonyl. di(CrCio)alkylamlnocarbonyl. 
di(Ci-Cio)alkylamino(CrCio)alkoxy. (Ci-Cio)acyl, (Ci-Cio)perfluoroacyl, (Cr 
Cio)acylamino, (Ci-Cio)acyloxy. and (CrCio)acyloxy(CrCio)alkyl. 

1 5 where R^ is selected from -NR^R^. phenyl. (Ci-Cio)alkyl, (d- 

C4)perfluoroalkyl, (Ci-C6)alkoxy and (Ci-C6)perfluoroalkoxy, 

(2) (C3-C8)<ycloalkyl or (C3-C8)cydoalkenyl wherein each of said (Q3- 
C8)cycloalkyl and (CrC8)cycloalkenyl may have optionally from 1 to 4 substituents 
selected independently from halogen, hydroxy, cyano, nitro, 0x0, thioxo, 

. 20 aminosulforlyl. phenyl, phenoxy. phenylthio. benzyl, benzoyl, benzyloxy, {Cr 
Cio)alkyl, {Ci-C4)perfluoroalkyl, (Ci-Cio)alkoxy, (CrC4)perfluoroalkoxy. (d- 
Cio)alkoxycarbonyl. (CrCio)alkylthio, (CrCio)alkylamino. di(Ci-Cio)alkylamino, (Cr 
Cio)alkylaminocarbonyl, di(Ci-Cio)alkylaminocarbonyl, di(Ci-Cio)alkylamino{Cr 
Cio)alkoxy, {Ci-Cio)a(yl, {CrCio)pernuorDacyl. (Ci-Cio)acylamino, (d- 
25 Cio)perfluoroacylamino, (Ci-Cio)acyloxy, and (CrCio)acyloxy(CrCio)alkyl, and 

(3) a saturated, partially-saturated or aromatic heterocyclic ring containing a 
total of from 3 to 14 ring atoms, wherein said heterocyclic ring Incorporates a total 
of from 1 to 4 ring heteroatoms selected independently from oxygen, nitrogen and 
sulfur, wherein said heterocyclic ring may have optionally from 1 to 4 substituents 

30 selected independently from halogen, hydroxy, cyano, nitro. 0x0, thioxo, 
aminosulfonyl, phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy, (Cr 
Cio)alkyl. (CrC4)perfluoroalkyl. (Ci-Cio)alkoxy, (Ci-C4)perfluoroalkoxy, (Cr 
Cio)alkoxycartx)nyl, (Ci-Cio)alkylthio. (Ci-Cio)alkylamino. di(Ci-Cio)alkylamino, (Cr 
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Cio)alkylaminocarbonyl, di(Ci-Cio)alkylaminocarbonyl, cli(CrCio)alkyiamino(Ci- 
Cio)alkoxy, (Ci-Cio)acyl, {Ci-Cio)perfluoroacyl, (Ci-Cio)acylamino, (Ci- 
Cio)perfluoroacylamino, (Ci-Cio)acyloxy. and (CrCio)acyloxy(Ci-Cio)allcyl, 
provided that (C2-Ci2)alkyl does not include unsubstituted allyl; 
5 (e) (C3-C8)cycIoalkyl or (C3-C8)cycloalkenyl wherein each of said {C3-C8)cycloallcyl 
and (C3-C8)cycloalkenyl may have optionally from 1 to 4 substituents selected 
independently from halogen, hydroxy, cyano, nitro, oxo, thioxo, aminosulfonyl, 
phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy, (Ci-Cio)alkyl, (Ci- 
C4)perf!uoroalkyl, (Ci-Gio)alkoxy, (Ci-C4)perfluoroalkoxy, (Ci-Cio)alkoxycarbonyl, 

10 (CrCio)alkylthio, (CrCio)alkylamino, di(CrCio)alkylamino, (Cr 

Cio)alkylaminocarbonyl, di(Ci-Cio)alkylaminocarbonyl, di(CrCio)alkylamino(Cr 
Cio)alkoxy, (Ci-Cio)acyl, (CrCio)perfluoroacyl, (CrCio)acylamino, (Ci- 
Cio)perfluoroacylamino, (Ci-Cio)acyloxy, and (CrCto)acyloxy(CrCio)alkyl; and 
(f) -(CH2)nCOR*, where is selected from hydroxy, phenyl, -NR^R^. (CrC4)alkyl, 

15 (Ci-C4)perfluoroalkyl, (CrC4)alkoxy, {Ci-C4)perfluoroalkoxy, (C3-C8)cycloalkyl, and 
(C3-CB)cycloalkenyl, 

where n is an integer from 1 to 4. 

A preferred subgroup of the compounds of formula (I) and the 
stereoisomers, pharmaceutically acceptable salts and hydrates thereof, includes 

20 those compounds wherein 6 is.selected from: 

(a) a phenyl or heterocyclic ring wherein said heterocyclic ring contains a total of 
from 3 to 7 ring atoms, wherein said heterocyclic ring incorporates a total of from 1 
to 4 ring heteroatoms selected Independently from oxygen, nitrogen, and sulfur, 
wherein said heterocyclic ring may be saturated, partially saturated or aromatic, 

25 and wherein each of said phenyl or heterocyclic rings may each have optionally 
from 1 to 4 substituents selected independently from halogen, hydroxy, phenyl, 
benzyl, benzoyl, benzyloxy, (Ci-Cio)alkyl, (Ci-C4)perfluoroalkyl, (Ci-Cio)alkoxy, (Cr 
C4)perfluoroalkoxy, (CrCio)alkoxycarbonyl. (Ci-Cio)alkylthio, {CrCio)alkylamino, 
di(Ci-Cio)alkylamino, (Ci-Cio)alkylaminocarbonyl, di{Ci-Cio)alkylaminocarbonyl, 

30 di{Ci-<Jio)alkylamino(Ci-Cio)alkoxy, (Ci-Cio)acyl, (CrCio)perfluoroacyl, (d- 

C6)acylamino, (Ci-C6)perfluoroacylamino, (Ci-Cio)acyloxy, and (Ci-Cto)acyloxy(Cr 
Cio)alkyl; 
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(b) (CrCi2)alkyl wherein said (C2-Ci2)alkyl is substituted optionally with from 1-3 
substituents selected from: 

(1) phenyl, halogen, cyano. hydroxy, -NR^R^ -OCX)R^ (Ci-C4)alkoxy, or 
5 (Ci-C4)perfluoroalkoxy, 

where is selected from -NR^R^ . {CrC4)alkyl and (CrC4)perfluoroaIkyl. 

(2) (C3-C6)cydoalkyl or (C3-C6)cycloalkenyl wherein each of said (C3- 
C6)cydoalkyl and (C3-C6)cycloalkenyl may optionally have from 1 to 4 substituents 
selected independently from hydroxy, (CrC4)alkyl. {Ci-C4)alkoxy, and (d- 

1 0 C4)alkoxycarbonyl, and 

(3) a saturated, partially-saturated or aromatic heterocyclic ring containing a 
total of from 3 to 6 ring atoms, wherein said heterocyclic ring incorporates a total of 
from 1 to 4 ring heteroatoms selected independently from oxygen, nitrogen and 
sulfur, wherein said heterocyclic ring may have optionally from 1 to 4 substituents 

15 selected independently from halogen, hydroxy, phenyl, benzyl, benzoyl, benzyloxy, 
(CrCio)alkyl. (CrC4)perfluoroalkyl, (CrCio)alkoxy. (CrCio)alkoxycarbonyl. (Cr 
Cio)alkylthio, (Ci-Cio)alkylamino, di{Ci-Cio)alkylamino. (Ci-Cio)alkylaminocarbonyl. 
di(CrCio)alkylamlnocari3onyl, di(CrCio)alkylamino{Ci-Cio)alkoxy, (Cr 
C4)perfluoroalkoxy, (Ci-Cio)acyl, (Ci-Cio)acylamino. (CrCio)perfluoroacylamino. (d- 

20 Cio)acytoxy, and (Ci-Cio)acyk)xy(Ci-Cio)alkyl; 

provided that {C2-Ci2)alkyl does not include unsubstituted allyl. 

(c) (C3-C6)cycloalkyl or (C3-C6)cycloalkenyl wherein each of said (C3-.C6)cycloalkyl 
and (C3-C6)cycloalkenyl may have optionally from 1 to 4 substituents selected 
independently from hydroxy. (Ci-C4)alkyl, (Ci-C4)alkoxy, (Ci-Cio)acylamino. (Cr 

25 Cio)perfluorDacylamlno and (Ci-C4)alkoxycarbonyl; and 

(d) -(CH2)„C0R\ where R* Is selected from hydroxy, phenyl, -NR^R^ (Ci-C4)alkyl, 
(Ci-C4)perfluoroalkyl. (CrC4)alkoxy, (CrC4)perfluoroalkoxy. (Cg-Cejcydoalkyl. and 
(C3-C8)cydoalkenyl, 

where n is an integer from 1 to 4. 
30 More particularly preferred of the compounds of fomiula (I) induding the 

stereoisomers, phanroiceutically acceptable salts and hydrates thereof, are those 
compounds of the subgroup wherein G is selected from: 
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(a) (C2-Ci2)alkyl, wherein said (C2-Ci2)alkyl is substituted optionally with a group 
selected from phenyl, halogen, cyano, hydroxy. (CrC4)alkoxy. or a saturated, 
partially-saturated or aromatic heterocyclic ring selected from thienyl. pyrazolyl, 
pyrrolidinyl, pyrrolyl. furanyl, thiazolyl, isoxazolyl. imidazolyl. triazdyl, 
5 tetrahydropyranyl, pyridyf, and pyrimidyl, wherein each of said heterocyclic rings 
may have optionally from 1 to 3 substitutents selected independently from halogen, 
(CrC4)acyl. (CrC4)perfluoroacyl, (Ci-C4)alkyl, (Ci-C4)perfluoroalkyl, (CrC4)alkoxy, 
(CrC4)alkylaminocarbonyl, and (Ci-C4)acylaminp; 

provided that {C2-Ci2)alkyl does not include unsubstituted allyl; 
1 0 (b) -(CH2)nNR^R^, where n is an integer from 2 to 4; and 
(c) -(CH2)nCOR^, where n is 1 or 2. 

The following compounds of formula (I), including the stereoisomers and the 
phamnaceutically acceptable salts and hydrates thereof, listed hereinbelow together . 
. with their corresponding lUPAC chemical names, are especially preferred wherein 
15 6 is selected from: 
-CH2COOH, 

ffrrf 4-TrtflUQrpmethvlbiPhenvl-2-cariJonvlVamino1-3.4-dlhvdro^ 
acetic geld; 

20 -(CH2)4CH3. 

4-TrifluoromethYlbinhRnvl-2-^rboxvlicacid4fi-Dentvl-1.2.3.4-t6tr^ 
g-yP-qmldg: 

-(CH2)30CH3. 

25 4 -Trifluoromethvlblphenvl-2-carfaQxyllc add .r2-f3-methowDroDvlV1 .2.3.4- 
tetrahvdroisoQuinolin-6-vr^-amide! 

-(CH2)20CH3. 

4^TriflM0rometh Y lhi phenvh2-carbQXVlic acid-r2-(2-methoxvethvlV1 ,2.3.4- 
30 tetrahvdroisoQuinolin-6-vn-amide! 



-(CH2)20CH2CH3, 
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4'-TrifluoromethvlbiRhfinvl-2-narhnyvlic add-r2-^2-6th oxvethvlV1 ■2.3.4- 
tetrahvdroisoQuinolin-6-Yl]-amirift; 

-(CH2)2CN. 

5 4'-TriflwromethvlbiDhenvl-2-carboxvlic acid42-r2-cvanoethvlV1 
tetrahvdroisQquinolin-6-yl].amirift: 

-(CH2)20COCH3. 

Acetic acid 2-f6-rf4'-trifluorQmethylbiDhenvl.2-car honvlV-amino)-3.4-dihvdrQ.1 H- 
10 isoquinoiin- 2-vl}-ethvl ester, 

-(CH2)20CON(CH3)2. 

PImethvlcarbamic acid 246-rf4'-trifliJoromethvlbinh envl-2-carbQnvlVaminoVa 4- 
dihvdro-1 H-isQqiii nolin-2-vlV-ethvl e.«rff»r 

15 

-(CHafeNHa. 

4'-Trifluoromethvlhfnhftnvl-2.carfaoxvlift acid-f2.^2-aml noe«hvlV1 2 34- 
letrahvdmi.«;inauinQlin4^vp-amiriB- 

20 -(CH2)2NHCOCH3. 

4'-Trifluoromethvthinhenvl.2-cartinyvl ic acld-r242-acetvlaminQethvlV1 2 3 4- 
tetrahvdroisoauinolln-6-vn-amirift; 

-(CH2)2CON(CH3)2. 

25 4 -TriflUQromett)VlbiPhenvl-2-carboxvBc acid-r2-f 2-dlmethvlcar h amovlethvlV1 .2 34- 
tetrahvdroisoqtiinnlin-6-vl|.amirie! 

-CH2CON(CH3)2. 

4 -TriflMOromethvlbiDhenvl-2-carboxvlic acid.r2.dimethvlcarbamnyl methvl-1.2 3 A. 
30 tetrahvdroiscxiuinolin-6-vlVamirift; 



-CH2CON{CH2CH3)2. 
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4'-TrifluoromethvlbiDhenvl-2-carfaoxvlic arid-rp- riiethvlcarbamoylmethyl-l .2.3.4- 
tetrahvdroisoauinolin-6-yl)-amide: 

-(CH2)2NHS(0)2CH3. 

5 4'Trifluoromethvlbiphen\^-2-€arfaoxvlicacid-f2-r2-metha nesulfonvlaminoethylV 
1.2.3.4-tetrahvdroisoQUinolin-€-vl]-amidft! 

-(CH2)2NHCOCF3. 

4'-TrifluorDmethvlbinhRnvl-2-carboxvlicacid-f2-[2-r2 .2.2.trifluoroacetvlamino)-ethyq. 
10 1:2.3.4-tetrahvdfoisoquinolin-6-vn-amide: 

-(CH2)2NHCOCH2CH3. 

4'-Trifluoromethvlbiphenvl-2-carbo xvlic acid-[2-(2-Dropionvlamino6thyh-1.2.3.4- 
tetrahvdroisoquino!in-6-vl]-amidft! 

15 

-(CH2)2NHCOOCH3. 

f2-l644'-Trifluoromethvlblphenv»-2.<arbonvlV^minQV3.4-dih\«iKv1 H.lmquln 
vIVethvlVcarbamic add methvl ester 

20 -(CH2)2NHCHO, 

4'-Trifluoromethvlbiphenvl-2-carfanxvlic add-r2-r2- fbmnvlaminoethvl VI .2.3.4- 
tetrahvdroist>qiiinnlin-6-vn-amide: 

-(CH2)2NHCONHCH3, 
25 4'-Trifluoromethvlbiphenvl-2-carboxvlicadd .|2-r2-r3-methvtureMoVethyn-1.2.3 4. 
tetrahvdroisQqtiinolin.6-vlV.amide: 
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4'-TrifluoromethvlbiDhenvl-2-carboxvlic acid-f2-f2.M- methvl-1H-Dvrro l-2-yltethvn- 
1.2.3.4-tetrahvdroisoquinolin-6-vl}-amide: 




5 4'-Trifluoromethvtbiphenyl- 2-carboxvlic aad-{2-f2-(2H-f1 ■2.41tria?ol-3-vl.ethyn- 
1 ■2.3.4-tetrahvdrolsoQuinolin-6-yn-amlde: 




4'-TrifluoromethvlbiDhenvl-2-carboxvlicadd-p-f2,2-diphenvlet hvlW1.2.3.4. 
10 tetrahvdrDisoquinolin-6-yt]-amide; 




4'-TrifluoromethvlbiDhenvl-2-carfaoxvlicacid-f2-f2-pyridin-2-vl-6thylV1.2.3.4- 
tetrahvdroisQquinQlin^vl].amide: 

15 
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4'-Trifluoromethvlbinhftnvl-2-carhnyylir add.r2^hftnvte thvl.1 .2 3 4- 
tetrahvdroisoquinnlin- 6-vlVamida; 

5 4 -TpflUPromethvlbiphenvl>2-carboxvlfc adri.(g - DiDeridin-4-vUl .2.a.4. 
tetrahvdroisQQuinolin-fi-yh-amiriA; and 




4'-TriflU0rQmethvlbiphenvi-2-r^rbQxvlicari d42-(14rifluorom 
10 Vl)-1.2.3.4-tetrahvdrD!soqijinnl in-6>vn-amidA 

The following selected functional group definitions and examples thereof are 
employed throughout the instant specificafon and the appendant claims and are 
offered by way of illustration, and not by limitation. 
15 The temi "acyl" refers to either a straight or branched chain hydrocarbon 

moiety attached to a carbonyl group. Representative of such radicals are acetyl, 
propionyl, butyryl, and isobutyryl. and the lilce. 

Temi "alkyr includes both straight and branched chain hydrocarbon 
radicals, having optional unsaturation in the form of double or triple-bonded carbon 
20 atoms. Representative of such radicals are methyl, ethyl, propyl, propylene, 
propynyl. isopropyl, isopropylene. butyl, isobutyl, isobutylene, fert-butyl, pentyl, 
hexyl, and so forth. 

The term "alkoxy" Includes a straight or branched chain hydrocarbon radical 
attached to an oxygen atom. Illustrative of such radicals are methoxy, ethoxy. 
25 propoxy. isopropoxy. butoxy, isobutoxy, pentoxy, hexoxy. heptoxy, and the like. 

Reference to the term "halogen" is inclusive of fluorine, chlorine, bromine, 
and iodine unless noted otherwise. 

The temi "perfluoro". when used in conjunction with a specified hydrocarbon 
radical, is meant to include a substituent wherein the individual hydrogen atoms 
30 thereof may be substituted therefor with one or more and preferably from 1 to 9 
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fluorine atoms. Exemplary of such radicals are trifluoromethyl, pentafluoroethyl, 
heptafluoropropyl and the like. 

Illustrative values for the temri "(Ci-Cio)alkoxycarbonyl'* include 
methoxycarbonyl. ethoxycarbonyl, propoxycarbonyl. isopropoxycartwnyl, 
5 butoxycarbonyl, and the like. 

Illustrative values for the ternn "(Ci-Cio)alkylthio" include the corresponding 
sulfur-containing congeners of the temi "alkoxy" as defined hereinabove, including 
methylthio, ethylthio. propylthio, isopropylthio, butylthio. isobutylthio, pentylthio. 
hexylthio, heptylthio, and the like. 

10 Illustrative values for the temi "(Ci-Cio)a'Maniino'' include methylamino, 

ethylamino, propylamino, Isopropylamino. butylamino. isobutylamino, and so forth. 

Illustrative values for the tenn "di(CrCio)alkylamino" include dimethylamino, 
diethylamino, dipropylamino, di-isopropylamino, and the like as well as N-methyMM - 
ethylamino, N-ethyl-N'-propylamino, N-propyl-N'-isopropylamino. and the like. 

1 5 Illustrative values for the term "(Ci-Cio)acyloxy" Include acetytoxy, 

propionyloxy, butyryloxy, and the like and also include such radicals which 
incorporate a cyclic substituent such as benzoyloxy. 

Illustrative values for ttie temi "(C3-C8)cycloalkyl'' include cydopropyl, 
cyclobutyl, cydopenlyl, cyclohexyl. and tiie like. 

20 Illustrative values for the temi "(C3-C8)cycloalkenyl" include cyclopropenyl, 

cyclobutenyl, cyclopentenyl, cydohexenyl, cydoheptenyl, and the like. 

It is to be understood thai tiie tenn "heterocydic ring" as employed 
throughout the instant specification and appendant daims embraces heterocyclic 
radicals which may be either monocydic and polycydic in nature. Exemplary of 

25 monocydic heterocyclic ring systems are radicals such as furanyl, ttiienyl, 
pyrazolyl. pyn^olidinyl, pynrolyl, thiazolyl, isoxazolyl. imidazolyl. triazolyl, 
tetrahydropyranyl, pyridyl. pyrimidyl, and so forth. Exemplary of polycydic 
heterocydic ring systems are radicals such as indolyl, benzofuranyl, 
benzimidazolyl, quinolinyl, acridinyl, phthalazinyl, and the like. 

30 It is to be understood further that if a carbocydic or heterocyclic ring may be 

bonded or otherwise attached to a designated substrate, including compound (I), 
through differing ring atoms wittiout denoting a specific point of attachment, then all 
possible points are intended, whether through a cariaon atom or a trivalent nitrogen 
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atom. For example, the temi "pyridyr means 2-, 3-, or 4-pyridyl, the term "thienyl" 
means 2-, or 3-thienyl, and so forth. 

The terms "treating" or "treatmenf as employed herein are meant to embrace 
prophylactic as well as disease-remitive treatment 
5 The instant invention further provides phanmaceutical compositions suitable for 

the treatment of conditions including atherosclerosis, pancreatitis, obesity, 
hypercholesterolemia, hypertriglyceridemia, hyperlipidemia and diabetes, which 
comprise a therapeutically effective amount of a compound of formula (I) shown and 
defined hereinabove, including the stereoisomers, phamnaceuticalty acceptable salts 
1 0 and hydrates thereof, in combination with a phamnaceutically acceptable carrier or 
diluent 

The compounds of the instant invention inhibit or decrease Apo B secretion, 
likely by the inhibition of MTP, although it may be possible that additonal 
mechanisms are involved. The compounds are useful in treating any of the disease 

1 5 states or conditions in which Apo B, serum cholesterol, and/or triglyceride levels are 
elevated. Accordingly, the instant invention provides a method for inhibiting or 
decreasing Apo B secretion in a mammal in need thereof which comprises the 
administration of an Apo B secretion inhibiting or decreasing amount of a 
compound of fonmula (I) or a stereoisomer, pharmaceuta'cally acceptable salt or 

20 hydrate thereof. The invention further provides a method of treating a condition 
selected from atherosclerosis, pancreatitis, obesity, hypercholesterolemia, 
hypertriglyceridemia, hyperiipidemia, and diabetes which comprises administering to 
a mammal, espedally a hunran, in need of such treatment a therapeutically effective 
amount of compound (I) or a stereoisomer, pharmaceutically acceptable salt or 

25 hydrate thereof. A prefered subgroup of the conditions described hereinabove is 
atherosclerosis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperiipidemia, 
and diat)etes. 

The compounds of this invention may be used in conjunction with other 
pharmaceutical agents, including other lipid lowering agents. Such agents include, 
30 for example, cholesterol biosynthesis inhibitors and cholesterol absorption inhibitors, 
especially HMG-CoA reductase inhibitors and HMG-CoA synthase inhibitors; HMG- 
CoA reductase gene expresion inhibitors; CETP inhibitors; bile add sequestrants; 
fibrates; cholesterol absorption Inhibitors; ACAT inhibitors, squalene synttietase 
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inhibitors. iorvexchange resins, anti-oxidants and niacin. In combination therapy 
treatment, the compounds of the instant invention and the other dnjg therapies may 
be administered to mammals (e.g. humans) by conventional methods. 

Specific cholesterol absorption inhibitors and cholesterol biosynthesis inhibitors 
5 are described in detail hereinbelow. Additional cholesterol absorption inhibitors are 
known to those skilled in the art and are described, for example, in PCT WO 
94/00480. 

Any HMG-CoA reductase inhibitor may be employed as the second 
compound in the combination therapy aspect of the instant invention. The term HMG- 

10 CoA reductase inhibitor refers to a compound which inhibits the biotransfonmation of 
hydroxymethylglutaryl-coenzyme A to mevalonic ackJ as catalyzed by the enzyme 
HMG-CoA reductase. Such inhibition may be determined readily by one of skill in the 
art according to standard assays (e.g.. Methods of Enzymology, 1981; 71: 455-509 
and the references cited therein). A variety of these compounds are described and 

1 5 referenced hereinbelow. U.S. Pat No. 4,231 .938 (the disclosure of which is hereby 
incorporated by reference) discloses certain compounds isolated after cultivation of a 
nrdcroorganism belonging to the genus Aspergillus, such as lovastatin. Also. U.S. Pat 
No. 4,444,784 (the disclosure of which is hereby incorporated by reference) discloses 
synthetic derivatives of the aforementioned compounds, such as simvastatin. 

20 Additionally. U.S. Pat No. 4.739.073 (the disclosure of which is hereby incorporated 
by reference) discloses certain substituted indoles, such as fluvastatin. Further, U.S. 
Pat No. 4,346,227 (the disclosure of which is hereby incorporated by reference) 
discloses ML-236B derivatives, such as pravastatin. In addition. EP 491,226 teaches 
certain pyridyldihydroxyheptenoicadds, such as rivastatin. Also, U.S. Pat No. 

25 4,647,576 (the disclosure of which is hereby incorporated by reference) discloses 
certain 6-[2-(substituted-pyrrol-1-yl)-alkyl]-pyran-2-ones such as atorvastatin. Other 
HMG-CoA reductase inhibitors will be known to those skilled in the art 

Any HMG-CoA synthase inhibitor may be used as the second compound in 
the combination therapy aspect of this invention. The tern HMG-CoA synthase 

30 inhibitor refers to a compound which inhibits the biosynthesis of 

hydroxymethylglutaryl-coenzyme A from acetyl-coenzyme A and acetoacetyl- 
coenzyme A, catalyzed by the enzyme HMG-CoA synthase. Such inhibition may be 
detemiined readily by one of skill in the art according to standard assays (e.g., 
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Methods of Enzymology, 1975; 35: 155-160 and Methods of Enzymology, 1985; 110: 
19-26 and the references cited therein). A variety of these compounds are described 
and referenced hereinbelow. U.S. Pat. No. 5.120.729 (the disclosure of which is 
hereby incorporated by reference) discloses certain beta-ladam derivatives. U.S. Pat. 
5 No. 5,064.856 (the disclosure of which is hereby incorporated by reference) discloses 
certain spiro-lactone derivatives perpared by culturing the microorganism MF5253. 
U.S. Pat. No. 4.847.271 (the disclosure of which is hereby incorporated by reference) 
discloses certain oxetane compounds such as 11-(3-hydroxymethyl-4-oxo-2-oxetayl)- 
3,5.7-trimethyl-2,4-undecadienoic add derivatives. Other HMG-CoA synthase 

10 inhibitors v^ll be Iviown to those skilled In the art 

Any compound that decreases HMG-CoA reductase gene expression may be 
used as the second compound in the combination therapy aspect of this Invention. 
These agents may be HMG-CoA reductase transcription Inhibitors that block the 
transcriptkDn of DNA or translatbn inhibitors that prevent translation of mRNA coding 

1 5 for HMG-CoA reductase Into protein. Such inhibitors may either affect transcription or 
translation directly, or may be biotransfomned into compounds that have the 
aforementioned attributes by one or more enzymes in the cholesterol biosynthetic 
cascade or may lead to the accumulation of an isoprene metabolite that has the 
aforementioned activities. Such regulation is readily detenmined by those skilled In the 
• 20 art according to standard assays (Methods of Enzymology, 1985; 110: 9-19). Several 
such compounds are described and referenced below however other inhibitors of 
HMG-CoA reductase gene expression will be known to those skilled in the art. U.S. 
Pat No. 5,041,432 (the disclosure of which is incorporated herein by reference) 
discloses certain 15-substituted ianosterol derivatives. Other oxygenated sterols that 

25 suppress the biosynthesis of HMG-CoA reductase are discussed by E.I. Mercer 
(Prog. Up. Res., 1993; 32:357-416). 

Any compound having activity as a CETP inhibitor can serve as the second 
compound in the combination therapy aspect of the instant invention. The term CETP 
inhibitor refers to compounds which inhibit the cholesteryl ester transfer protein 

30 (CETP) mediated transport of various cholesteryl esters and triglycerides from high 
density lipoprotein (HDL) to low density lipoprotein (LDL) and very low density 
llprotein (VLDL). A variety of these compounds are described and referenced 
hereinbelow however other CETP Inhibitors will be known to those skilled in the art. 
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U.S. Pat No. 5.512,548 (the disclosure of which is incorporated herein by reference) 
discloses certain polypeptide derivatives having activity as CETP inhibitors, while 
certain CETP-inhibitory nDsenonolactone derivatives and phosphate-containing 
analogs of cholesteryl ester are disclosed in J. Antibiot, 1996; 49(8): 815-816, and 
5 Bioorg. Med. Chem. Lett.; 1996; 6: 1951-1954, respectively. 

Any ACAT inhibitor can serve as the second compound in the combination 
therapy aspect of this invention. The temn ACAT inhibitor refers to compounds which 
inhibit the intracellular esterification of dietary cholesterol by the enzyme acyl 
CoA:cholesterol acyltransferase. Such inhibition may be detennined readily by one of 

10 skni in the art according to standard assays, such as the method of Heider et al. 
described in Journal of Lipid Research.. 1983; 24:1 127. A variety of these 
compounds are described and referenced hereinbelow however other ACAT 
inhibitors will be known to those skilled In the art. U.S. Pat No. 5.510,379 (the 
disctosure of which is incorporated by reference) discloses certain cartx)xysulfonates, 

15 while WO 96/26948 and WO 96/10559 both disclose urea derivatives having ACAT 
inhibitory adivity. 

Any compound ha^^ng activity as a squalene synthetase inhibitor can serve 
as the second compound in the combination therapy aspect of the instant invention. 
The tenn squalene synthetase inhibitor refers to compounds that inhibit the 

20 condensation of two molecules of famesylpyrophosphate to fomi squalene, a reaction 
ttiat is catalyzed by the enzyme squalene synflietase. Such inhibition is readily 
determined by those skilled in flie art according to standard methodotogy (Methods of 
Enzymology 1969; 15: 393-454 and Methods of Enzymology 1985; 110:359-373 and 
references dted therein), A summary of squalene syntiietase inhibitors has been 

25 complied (Cun-. Op. Ther. Patents (1993) 861-4). European patent application 
publication No. 0 567 026 Al discloses certain 4,1-benzoxazepine derivatives as 
squalene synttietase inhibitors and their use in tiie treatment of hypercholesterolemia 
and as fungiddes. European patent application publication No. 0 645 378 Al 
disdoses certain seven- or eight-membered heterocydes as squalene synthetase 

30 inhibitors and tineir use in tiie treatment and prevention hypercholesterolemia and 
fungal infections. European patent application publication No. 0 645 377 Al disdoses 
certain benzoxazepine derivatives as squalene synttietase inhibitors useful for the 
treatinent of hypercholesterolemia or coronary sderosis. European patent application 
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publication No. 0 61 1 749 A1 discloses certain substituted amic acid derivatives 
useful for the treatment of arteriosclerosis. European patent application publication 
No. 0 705 607 A2 discloses certain condensed seven- or eight-membered 
heterocyclic compounds useful as antihypertriglyceridemic agents. PCT publication 
5 WO96/09827 discloses certain combinations of cholesterol absorption inhibitors and 
cholesterol biosynthesis inhibitors including benzoxazepine derivatives and 
benzothiazeplne derivatives. European patent application publication No. 0 071 725 
A1 discloses a process for preparing certain optically-active compounds, including 
benzoxazepine derivatives, having plasma cholesterol and triglyceride lowering 
10 activities. 

It will be appreciated by those sidlled in the art that certain compounds of tiie 
instant invention may contain an asymmetrically-substituted cariDon atom and 
accordingly may exist in, and/or be isolated in, optically-active and racemic fonms. 
Furthermore, some compounds may exhibit polymorphism. It is to be understood 

1 5 that the present invention encompasses any and all racemic, optically-active, 
polynnorphic and stereoisomeric forms, or mixtures thereof, whidi fbmi or fonns 
possess properties useful in ttie treatment of the conditions noted hereinabove, it 
being well Icnown in flie art how to prepare optically-active fomis (for example, by 
resolution of ttie racemic fomn by recrystallization techniques, by synthesis from 

20 optically-active starting nraterials, by chiral synthesis, or by chromatographic 
separation using a chiral stationary phase) and how to detemiine efficacy for the 
treatment of the conditions noted herein by tiie standard tests described hereinafter. 

Detailed Description of ttie Invention 
25 In the discussion which follows, certain common chemical and procedural 

abbreviations and acronyms ttierefor have been employed which include: Me 

(mettiyl); Et (ettiyl); Bn (benzyl); THF (tetrahydrofuran); DMF (dimethylfonmamide); 

BOC (terH)utyloxycartx)nyl. a protecting group); DMAP (1,r-dimettiylaminopyridine). 

Ms (methanesulfonyl. mesyl); TFA (trifluoroacetic add); Ac (acetyl); RP (reverse 
30 phase); HPLC (high perfomiance liquid chromatography); TLC (tfiin layer 

chromatography). 

The compounds of formula (I) are most convenientty synthesized by 

employing processes analogous to ttiose known in tiie chemical arts for Uie 
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production of similar compounds. Such processes for the manufacture of a 
compound of fonnula (I) as defined in detail hereinabove are provided as further 
features of the invention and are illustrated by the following procedures in which the 
meanings of generic radicals are as previously defined unless othenvise qualified. 
5 The processes involve coupling a compound of fonfnula (II), 




01) 

which contributes the "western" portion of the molecule, i.e the moiety consisting of 
formula (II) with the hydrogen removed from the tetrahydroisoquinolinyl ring nitrogen, 
with a reactant which adds the "eastern", i.e. -G moiety. Reactants which furnish the 

10 eastern moiety are generally commercially available or are well precedented in the 
chemical literature. The compound of fomiula (II) has the chemical name "4 - 
trifluoromethylbiphenyl-2-carboxylic acid-(1,2,3,4-tetrahydroisoquinolin-6-yl)-amide" 
and is refenned to hereinafter as simply "compound (II)" for the sake of convenience. 
The westem portion of the molecule which it contributes to the compounds of fonnula 

1 5 (I) is usually known as the 6-[(4 -trifluorDmethyl)biphen-2-ylcarbonylamino]-3.4- 
dlhydro-1HHsoquinolin-2-yl moiety, although less frequently, when named as a 
substitutent in a compound, this ring system may also be denoted as a 6-substituted . 
"3,4-dihydro-1H-lsoquinolln-2-yP moiety. 

An additional aspect of the Instant invention provides for an add addition salt 

20 of compound (II). The isoqulnoHne ring nucleus of compound (II) contains an isolated 
basic center and may therefore fomi an add additbn salt with various organic and 
inorganic conjugate adds. For purposes of the instant invention, the expresston "add 
addition sair is intended to indude but not be limited to such salts as the 
hydrochloride, hydrobromWe, sulfate, hydrogen sulfate, phosphate, hydrogen 

25 phosphate, dihydrogenphosphate, acetate, succinate, dtrate, methanesulfonate 
(mesylate) and p-toluenesulfonate (tosylate) salts, as well as any hydrated or 
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solvated forms thereof. Of these, the p-toluenesulfonate (tosylate) salt fbon is 
generally preferred. 

The compound of fonnula (II) may be synthesized as outlined in Schemes 1-4 
and detailed experimental descriptions of each of these methods is disclosed 
sequentially in Examples 1-4 hereinljelow. A further feature of the instant invention 
provides a preferred process including certain intermediates related thereto, for the 
preparation of compound (II) and this method is outlined hereinbelow in Scheme 4. 

Refening now to Scheme 1, 2-(4-bromophenyl)ethylamine hydrobromide Is 
reacted with ethyl formate in the presence of a base to form N-[2-(4- 
bromophenyl)ethyl]fonnamide (1 ). The fonnamide derivative thus produced is then 
cyclized to the desired dihydroisoquinoline derivative (2) by treatment with 
phosphorus pentoxide in polyphosphoric add. Treatment of the cyclized product with 
a hydrogen halide gas. (e.g., hydrogen chloride) fomis the hydrogen halide salt of 7- 
bromo-3,4-dihydfiolsoquinoline. The hydrogen halide salt thus produced is then 
reduced to afford 7-bromo-1,2.3,4-tetrahydroisoquinoline (3). The reduced product is 
then nitrated by treatment with potassium nitrate in concentrated sulfuric add and the 
regioisomerlcaliy-pure nitrated fractions are separated to yield 7-brx)mo-6-nitiD- 
1,2,3,4-tetrahydroisoquinoline (4). The nitro compound (4) is then protected 1^ 
funcBonalizatlon of the tetrahydroisoquinoline ring nitrogen atom wHh an appropriate 
protecting group. Exemplary of such protecting groups for the nitrogen atom are 
benzyl and BOC groups respectively, however other protecting groups may also be 
empl(ved depending i^jon other remote functionaiities present in the molecule and 
the conditions of the preparative method involved. For a general descr^tion of 
protecting groups and their uses, see T.\N. Greene. Protective Groups in Omanir . 
SvnthgSis . John Wiley & Sons, New Yoric. 1991. TTie resulting N-protected 
tetrahydroisoquinoline product (5) is hydrogenated in the presence of palladium on 
calcium cartwnate to fomi the conesponding 6-amino derivative (6). The amine thus 
fomied is coupled with 4 -trifluoromethylbiphenyl-2-cari3oxylic acid or an activated 
fonn thereof to fumish the corresponding amide derivative (7). Examples of activated 
fomns of cart)oxylic adds, as well as 4'-trifluoromethylbiphenyl-2-cart)oxylic add. 
indude the corresponding add halide. an activated derivative which may be fomied 
by reacting the free add with an appropriate, commerdally-available carijodiimide, 
e.g..1-(3-dimethylaminopropyl)-3-ethylcariSodiimide hydrochloride (EDC) or 1,1'- 
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carbonyldiimidazole (CDI), as well as various other activated forms which will be 
recognized readily by those skilled in the art. If desired, the EDC may 
advantageously be polymer bound as disclosed in U.S. Pat. No. 5.416,193 (the 
disclosure of which is incorporated herein by reference). Additionally, the activated 
5 carboxylic acid is normally reacted in the presence of a suitable base, for example, an 
amine which may be polymer bound, such as polymer bound morpholino- 
polystyrene. The above method of activating carboxylic adds for coupling with 
appropriate substrates is not to be construed as being limited to the case of 4 - 
trifluoromethylbiphenyl-2-carboxylic acid, but may be applied equally to any 

1 0 . carboxylic acid residue disclosed in the instant specification and the appendant 
claims. Conventional deprotection of the functionalized tetrahydroisoquinoline ring 
nitrogen atom of (7) then furnishes compound (II). 4 -trifluoromethylbiphenyl-2- 
carboxylic acid-(1 ,2,3.4-tetrahydroisoquinolin-6-yl)-amide. 

Alternatively, compound (II) may be synthesized by a second route as 

1 5 outlined in Scheme 2. Referring now to Scheme 2. 2-chlorD-4-nitrobenzoiG add is 
treated with dimethyl malonate in the presence of base to fomi compound (8). 
Compound (8) may then be treated with aqueous alcoholic base to effect hydrolysis 
and decarit)oxylation to yield compound (9). Compound (9) may. if desired, be treated 
with acetic anhydride in toluene or other suitable solvent to furnish anhydride (10). 

20 Reduction of compound (9) or ring-opening of compound (1 0) affords the 

conresponding diol (1 1 ) which is then cydized by treatment with mesyl chloride 
followed by ammonia, thus affording compound (12). Compound (12) is then N- 
protected in a manner similar to that described in Scheme 1, to yield compound (13), 
which, in tum, is reduced to furnish amine (6). Amine (6) is then coupled with 4 - 

25 trifIuoromethylbiphenyl-2-carboxylic add or an activated fonm thereof as shown and 
described hereinabove in Scheme 1 to furnish the con-esponding amide analog (7) of 
compound (II). Compound (7) is then N-deprotected as described previously to afford 
compound (il). 
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SCHEME 1 




en) 



wo 98/23593 



-22- 



PCT/IB97/01368 



SCHEME 2 

COjMe 

(8) 

NaOH/HgO 
MeOH 




(6) (7) 



In an additional, alternative synthetic route, compound (II) may be 
synthesized as shown and described in Scheme 3. The nitro diol (1 1 ) from Scheme 
2, is hydrogenated in the presence of a suitable catalyst, for example platinum on 
carbon, to fonn Uie corresponding amino diol (14). The diol so produced may then be 
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reacted with 4 -trifluoromethylbiphenyl-2-carboxylic add or an activated form thereof 
to afford amide (15). Cyclization of compound (15) with ammonia in the presence of a 
suitable catalyst in a manner similar to that shown and described in Scheme 2 
furnishes compound (II). 

SCHEME 3 




The preferred synthetic route to compound (II), however, is outlined below In 
Scheme 4. Here, the nitrated diadd (9) from Scheme 2 is reacted with benzylamine in 
addic medium to furnish the cyclized isoquinoline dtone (16). This type of 
cydocondensation reaction is normally effected in a high boiling, protic solvent such 
10 as acetic add at a temperature suffident to induce ring-dosure, usually the reflux 
temperature of the solvent In the practice of the instant process, preferably an acetic 
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add solution of benzylamine and compound (9) is heated at reflux temperature for a 
period of 18 hours and the fonned isoquinoline dione (16) is isolated by conventional 
workup. Alternatively, diacid (9) may be converted into an activated form as 
described hereinabove and then condensed with benzylamine. A two-step reduction 
5 furnishes the N-protected, 6-amino isoquinoline derivative (1 8) which is then 

functionalized with 4 -trifluoromethyibiphenyl-2-carboxylic add or an activated form 
thereof to afford the benzylated amide (19). In the initial step of the reduction 
process, dione (16) may be reduced to compound (17) by a variety of redudng 
agents including various diborane and borphydride complexes such as diborane/THF. 

10 diborane/DMS. sodium borohydride/boron trifluoride etherate, and the like in aprotic 
solvent systems such as THF, alky! ethers, toluene and so forth at temperatures 
whidh range from about 0** C to the reflux temperature of the chosen solvent. In the 
prefemed mode of the instant process, compound (16) is reduced to the N-protected, 
6-nitroisoquinoline derivative (17) using sodium borohydride/boron trifluoride etherate 

15 in THF at 0** to reflux over a period of approximately 1 6 hours. In the second 

reductive step of the instant process, compound (17) is reduced to amine (18). The 
skilled artisan will recognize readily a number of methods available for the reduction 
of the aromatic nitro group of compound (17) induding Zn/aqueous HCI, Fe/aceHc 
add/water, and a diversity of catalytic methods induding hydrogenatton in the 

20 presence of pallgdium/platinum, platinum oxide, rhenium and the like in protic or 
aprotic solvents at hydrogen pressures ranging from 1-1 ,000 psi. In the practice of 
the instant process, it is prefen'ed that the reduction of compound (17) be effected 
using catalytic hydrogenation in the presence of platinum oxide in THF at a hydrogen 
pressure of 50 psi. Compound (18) is then coupled with 4'-trifluoromethylbiphenyl-2- 

25 cartx>xylic add as described in Scheme 1 to fumish amide (1 9). A variety of 

preparative methods for the deprotedion of compound (19) will be known to those 
skilled in the art. In the practice of the instant process, compound (19) is preferably 
deproteded using palladium hydroxide on carbon in the presence of ammonium 
fomnate. The deprotedion step is effeded at a temperature of 60^ C for a period of 

30 approximately 3 hours in a methanol^F solvent system. 
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SCHEME 4 




ai) 



The coupling processes employed In the synthesis of compounds of formula 
(I) begin with compound (II) and generally involve conventional methods or minor 
modifications thereof. With specific reference to the compounds of the instant 
5 invention a total of ten preparative routes were used for the preparation of 
compounds of structure (1) and each of these Is described in general terms in 
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Methods A-J hereinbelow. It is to be understood, however, that the various 
preparative methods disclosed in the instant specification were chosen generally on 
the basis of convenience and not of limitation. The skilled artisan will appreciate that 
many conceptually viable pathways are available for the synthesis of compounds of 
5 structure (I), including various combinations of Methods A-J. and the exemplary 
schemes outlined hereinbelow are not to be construed as being the only possible 
preparative approaches. Experimental details and certain physicochemical data for 
each of the synthetic methods is furnished in Examples 5-14. For each individual 
Method A-J an exemplary synthesis is provided, which Is followed thereafter by a 
1 0 listing of cognate preparations for each of the following respective methods. For the 
compounds of structure (I) described in this section it is noted that the free base was 
usually isolated. For use in biological saeens, the firee base was, in most instances, 
converted into the hydrochloride salt form by conventional methods. 

15 Method A 

The procedure of Method A is represented by the following scheme and is 
essentially analogous to the route described by Abdel-Magid, et al.. Tetrahedron. 
Lett, 1990; 31:5595. In Method A, an appropriately substituted aldehyde is 
condensed with compound (II) via a reductive amination procedure. Although a 

20 diversity of reducing agents such as sodium borohydride, sodium cyanol>orohydride. 
lithium aluminum hydride, sodium triacetoxyborohydride and other suitable 
borohydride reducing agents may be empbyed with success in the practice of 
Method A, sodium triacetoxyborohydride is usually preferred. In addition, 1.0 to 2.0 
equivalents of aldehyde are generally prefered. The reductive amination procedure of 

25 Method A may be carried out in either a protic or aprotic solvent such as methanol, 
ethanol, THF, or DMF. 




CF3 



CF3 



NH 



Reductive Amination 
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The experimental details and physicx)chemical data of the compounds 
produced by Method A are provided in Example 5 hereinbelow. A minor modification 
of this method was used to synthesize several related derivatives and these 
compounds, together with representative preparations, are also included in Example 
5 5. 

Meth o d P 

The procedure of Method B is represented by the following scheme. In 
Method B, a cydocondensation reaction involving did (15) and an appropriately- 

10 substituted amine is effected in the presence of a suitable activating agent. Any 
suitable activating agent which is able to convert tiie two hydroxyl moieties of (15) 
into reactive leaving groups may be employed. For example, the hydroxyl groups 
may be converted into their respective mesylates, tosyiates, or triflates by reaction 
with a corresponding add, add halide or add anhydride. Alternatively, tiie 

1 5 dihydroxyalkyl substituents of compound (15) may be converted into alkyi haltdes. In 
the practice of the instant Method, mesyl chloride is generally preferred as the 
(^dlzation catalyst. The cydocondensation reaction of Method B is nonmally 
perfomned in an aprotic solvent sud) as THF or methylene chloride. 




(15) a) 

20 The experimental details and physicochemical data of the compounds 

produced according to MeUiod B are provided in Example 6 hereinbelow. 

M etiio dC 

The procedure of Method C is represented by Uie following scheme. In 
25 MeUiod C, compound (II) is coupled, in ttie presence of a base, witii an appropriate 
G-bearing moiety activated witti a leaving group (-X). While many such leaving 
groups will be known to ttie skilled artisan, for purposes of the instant invention, it is 
generally preferred that ttie leaving group be a habgen atom such as chlorine, 
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bromine or iodine, most preferably bromine. A wide variety of organic and inorganic 
bases may be used with success in this coupling reaction. However, it is generally 
prefenBd that an inorganic base, such as potassium carbonate be employed. 
Nomnally, the coupling reaction of Method C is conducted in an aprotic solvent such 
5 as DMF or acetonitrile. 




In two instances described hereinbelow, minor modifications with respect to 
reaction solvent and base were employed in the above coupling reaction. The 
experimental details and physicochemical data for the compounds produced by 
10 Method C, including certain modifications thereto, are provided in Example 7 
hereinbelow. 

MettiQdP 

The procedure of Method D is represented by the following scheme. In 
15 Method D, compound (II) is coupled with an appropriate G-bearing substrate via a 
Michael addition reaction. Such addition reactions are well known to those skilled in 
the art. including the various pennutations thereof. For a detailed discussion of the 
Michael addition reaction see, for example, H. O. House, Modem Synthetic 
Reactions . 2nd Ed.. W. A. Benjamin. Inc.. Menio Paric. CA, 1972). These addition 
20 reacttons are nonnally earned out in protic solvents such as water, the lower alcohols 
(e.g. methanol or ethanol) or acetic add. In the present example, acetic add is 
generally preferred. 
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The experimental details and physicochemical data of the compounds 
produced according to Method D are provided in Example 8 hereinbelow. 



Me tho d E 



5 



The procedure of Method E is represented by the following scheme. In 



Method E, an activated form of Compound 70 from Example 7 is converted into the 
conresponding amide derivative by reaction with an appropriately substituted amine. A 
diversity of preparative methods are known to the skilled artisan for the amidatlon of 
carboxyiic acid residues. For example, the add substrate may be activated in the 

10 form of an acid halide, such as an: add chtoride. An alternative, prefen^d method of 
cartx>xylic add activation comprises the fomnation of an activated intermediate by the 
reaction of the free carboxyiic add with an appropriate cartxxiiimide, e.g. 1,1- 
carbonyldilmidazole (CD!) or. preferably, 1-(3-dimethylaminopropyl)-3- 
ethylcarisodiimide hydrochloride (EDC). Such activation methods are described in 

1 5 detail hereinabove. 



(70) (I) 
The experimental details and physicochemical data of the compounds produced 
according to Method E are provided in Example 9 hereinbelow. 

20 Method F 

The procedure of Method F is represented by the following scheme. In the 
practice of Method F, a precursor incorporating a redudble moiety, i.e. G', is 
converted into compound (I). It is to be understood that a wide variety of redudble 
substrates may be transfomned successfully using this method and that this 
25 procedure is no way limited to the instant example which is illustrative for the 

synthesis of a compound of structure (I) by the reduction of a cartx>nyl compound. 
For purposes of the instant Method, an appropriately substituted cari^nyi derivative 
(ir) may be synthesized by treating compound (It) with a carit)oxylic add or an 




CF3 



CF3 
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activated form thereof. In the present case the compound, 4 -trifluoromethylbiphenyl- 
2-carboxylic acid-[2-(thiophen-2"yl-acetyl)-1,2,3.4-tetrahydroisoquinoIin-6-yl]-amide 
(ir) is converted into the conresponding reduced form (I) by treatment with an 
appropriate reducing agent Reducing agents suitable for this purpose may include, 

5 for example, sodium borohydride. lithium aluminum hydride and other suitable 
borohydride compounds, catalytic hydrogenation, and so forth. In the instant 
example, sodium borohydride is generally preferred. A solvent system compatible 
with other functional groups which may be present and the nature of the redudble 
moiety involved will be detemnined readily by one of ordinary skill in the art Such 

1 0 solvents include, for example, THF, DMF, acetic acid, nnethanol, ethanol and the like. 
However, depending upon the reactive nature of the reducible moiety, certain 
deviations which will be well known to the skilled artisan, may be required from the 
above general teaching. 




1 5 The related synthetic details and physicochemical data for the compounds produced 
according to Method F, including compound (ir) are described hereinbelow in 
Example 10. 

Method g 

20 

The procedure of Method G is represented by the following general scheme. In 
Method G, Compound 67 from Example 6 is derivatized by an appropriate synthetic 
sequence, preferably acylation, of the N-hydroxyethyi moiety of the isoquinollne 
nucleus. Where applicable, such derivatization reactions, including acylation, nnay be 
25 effected in the presence of a base. For example, various organic bases such as 
triethylamine. pyridine, N.N'-dimethylaminopyridine, and the like may be employed 
conveniently. Similariy, certain inorganic bases such as sodium carbonate, potassium 
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carbonate, and the like may also be used with success. In the practice of Method G, 
an organic base such as N,N'-climethylaminopyridine is usuaily prefen'ed. As has 
been noted previously, it is well within the ability of the skilled artisan to effect 
derivatizations of the N-hydroxyethyl moiety other than the acylation transfomiations 
5 disclosed in Method G, and the teachings of the Instant Method are not be construed 
as being limited solely thereto. 




(67) 



10 Specific values for -G will be found in Example 1 1 along with the synthetic details and 
physicochemical data related thereto. 

Method H 

15 The complete procedure of Method H is represented in the following two 

schemes. 

In Step 1 of Method H, Compound 49 from Example 6 is hydrolyzed to the free 
N-aminoethyl Compound 94 . In the practice of Method H, Compound 94 is most 
conveniently isolated in the form of the free base, however one skilled in the art will 
20 appreciate that a wide variety of add addition salts may be formed v^rrth this substrate, 
if desired. Such add addition salt forms may be fbmied as described hereinbeiow. 
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Stgp1 




In Step 2 of Method H, the IM-aminoethyl moiety of the isoquinoiine ring nucleus 
of Compound 94 is derivatized in an appropriate synthetic sequence, preferably 
amidation. The N-aminoethyl moiety of Compound 94 may be amidated with a wide 

1 0 variety of reagents which may include carix»cylic acids, acid halides* add anhydrides, 
isocyanates, isothiocyanates and sirriilar rfeactants which will be well known to those 
sl^illed in the art The amidation procedures of Method l-l may he effected with or 
without the presence of a base. Furthenmore. an activating agent such as 1 ,1 - 
cartx)nyldiimida20le (CDI) or 1-(3-dimethylaminopropyl)-3-ethylcart)odiimide 

15 hydrochloride (EDC) may be employed where appropriate. It is well within the purview 
of the skilled artisan to effect derivatizattons of the N-aminoethyl moiety other than 
the preferred amidation transformations disclosed in Method H, and the teachings of 
the instant Method are not to be construed as being limited solely thereto. In several 
instances minor variations in the choice of amidating reagents were employed in the 

20 synthesis of certain compounds by this Method and pertinent experimental details for 
each of these variations are found in Example 1 2. 

Specific values for -G as well as synthetic details and physicochemical data 
related thereto are presented in Example 12 shown hereinbelow. 
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Method I 

The complete procedure of Method I is represented by the following two 
5 schemes. 

In Step 1 of Method I, Compound 61 from Example 6 is deprotected to furnish 
Compound 106. In the instant example, catalytic hydrogenation was used to effect 
deprotection although alternate routes will be known to the skilled artisan. 
St e p 1 

9^3 CFa 




In Step 2 of Method I, the piperidine ring nitrogen of Compound 106 Is 
derivatized with an appropriate functionality, preferably an alkyi or acy\ group. One 
skilled in the art will appredate readily the fact that many analogous transformations 
are possible at this nrtrogen atom by the introduction of substituents other than those 
15 described herein. 
• Step 2 




For purposes of the instant invention, the prefered alkyi or acyl substituents 
20 may be introduced by a variety of known methods. Alkylation procedures may involve 
contacting the amine substrate with an alkyating agent for example and alkyi halide 
or, preferably, alkylating the amine by a reductive amination procedure such as that 
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described hereinabove in Method A. Acylation of the amine is preferably effected by a 
process analogous to that described hereinabove in Method H. 

Exemplary, non-limiting values for -G as well as the synthetic details and 
physicochemical data related thereto for Method I will be found in Example 13 
5 hereinbelow. 

Mfithod j 

The procedure of Method J is shown below. Here, the cyanoethyl group of 
10 Compound 74 from Example 7 is c^clized with fonmic hydrazine in the presence of 
base to yield Compound 1 1 1. It will be appreciated that the nitrite motefy of 
Compound 74 is capable of functioning as the penultimate precursor to other 
heterocyclic ring systems and the present example is offered only for the purpose of 
illustration and not limitation. 

15 




The preparative details and physicochemical data related thereto for 
Compound 111 of Method J are found in Example 14 hereinbelow. 

20 Conventional methods and/or techniques of purification and separation known 

to those skilled in the art may be used to isolate the compounds of this invention. 
Such techniques include, for example, the well-known and established types of 
chromatography {such as HPLC, column chromatography using common adsorbents 
such as silica gel, and thin layer chromatography), racrystallization, and differential 

25 (i.e., liquid-liquid) extraction techniques. 



wo 98/23593 



-35- 



PCT/IB97/01368 



The compounds described herein forni cationic salts such as acid addition salts 
and the expression "phamnaceutically-acceptable salts" is intended to define but not 
be limited to such salts as the hydrochloride, hydrobronnide, sulfate, hydrogen sulfate, 
phosphate, hydrogen phosphate, dihydrogenphosphate. acetate, succinate, citrate, 
5 methanesulfonate (mesylate) and p-toluenesulfonate (tosylate) salts, as well as 
hydrated or solvated forms thereof. For many compounds polyaddition salts are 
feasible and/or desirable. 

The add addition salts of the compounds of the present invention, including 
those of compound (11), may be prepared readily by reacting the base fomris with an 

10 appropriate conjugate acid. When the salt is of a monobasic acid (e.g., the 

hydrochloride, the hydrobromide. the p-toluenesulfonate, the acetate), the hydrogen 
fonm of a dibasic acid (e.g., the hydrogen sulfate, the succinate) or the dihydrogen 
form of a tribasic add (e.g., the dihydrogen phosphate, the dtrate), at least one molar 
equivalent and usually a molar excess of the add is employed. However when such 

1 5 salts as the sul^te, the hemisucdnate, the hydrogen phosphate or the phosphate are 
desired, the appropriate and stoichiometric equivalent of the add will generally be 
used. The firee base and the add are usually combined In a co-solvent flfom which 
the desired salt predpitates, or can be othenvise isolated by concentration of the 
mother liquor or by the precipitative effect obtained by the addition of a non-solvent 
. 20 The compounds of the instant Invention are orally administrable and are 

accordingly used in combination with a pharmaceutically acceptable earner or diluent 
suitable to oral dosage forms. Suitable phamnaceutically-acceptable carriers indude 
inert solid fillers or diluents and sterile aqueous or organic solutions. The active 
compound will be present in such pharmaceutical compositions in amounts suffident 

25 to provide the desired dosage amount in the range described below. Thus, for oral 
administration the compounds may be combined with a suitable solid or liquid earner 
or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the 
like. The phamiaceutical compositions may, if desired, contain additional 
components such as flavorants, sweeteners, exdpients and the like. 

30 The tablets, pills, capsules, and the like may also contain a binder such as gum 

tragacanth. acada, com starch or gelatin; exdpients such as dicaldum phosphate; a 
disintegrating agent such as com starch, potato starch, alginic add; a lubricant such 
as magnesium stearate; and a sweetening agent such as sucrose, lactose or 
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saccharin. When a dosage unit form is a capsule, it may contain, in addition to 
materials of the above type, a liquid carrier such as a fatty oil. 

Various other materials may be present as coatings or to modify the physical 
form of the dosage unit. For instance, tablets may be coated with shellac, sugar or 

5 both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring 
such as cherry or orange flavor. 

The compounds of the instant invention may also be administered parenterally. 
For parenteral administration the compounds may be combined with sterile aqueous 

10 or organic media to fomi injectable solutions or suspensions. Solutions or 

suspensions of these active compounds can be prepared in water suitably mixed with 
a surfectant such as hydroxypropylcellulose. If neccesary, the aqueous solutions 
should be suitably buffered and the liquid diluent first rendered isotonic with 
sufficient saline or glucose. In this capacity, the sterile aqueous media employed 

15 are all readily available by standard techniques well known to those of ordinary skill 
in the art. The parenterally adminlstrable preparations may also be manubctured in 
the form of sterile solid compositions which can also be dissolved in sterile water, 
or some other sterile Injectable medium immediately prior to intended use. 
Dispersions can also be prepared in sesame or peanut oil, ettianol. water, poiyol 

20 (e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mbctures 

thereof, vegetable oils, N-methyl glucamine, polyvinylpyrrolidone and mbdures thereof 
in oils as well as aqueous solutions of water-soluble phamnaoeutically acceptable 
salts of the compounds. Under ordinary conditions of storage and use, these 
preparations may contain a preservative to prevent the growth of microorganisms. 

25 The injectable solutions prepared in this manner can then be administered 
intravenously, intraperitoneally, subcutaneously, or intramuscularly. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersions. In all cases, the form must be sterile and 

30 must be fluid to the extent that easy syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. They may be 
sterilized, for example, by filtration through a bacteria-retaining filter, by 
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incorporating sterilizing agents into the compositions, or by in-adiating or heating 
the compositions where such irradiating or heating Is both appropriate and 
compatible with the drug formulation. 

Additional pharmaceutical fomiulations may include, intgr alia, suppositories. 
5 sublingual tablets, topical dosage fonms and the like and these may be prepared 
according to methods which are commonly accepted in the art 

The dosage of a compound of the instant invention which is administered will 
generally be varied according to prindples well known in the art taking into account 
the severity of the condition being treated and the route of administration. In general, 

10 a compound will be administered to a warm blooded animal (such as a human) so 
that an effective dose, usually a daily dose administered in unitary or divided portions, 
is received, for example a dose in the range of about 0.1 to about 1 5 mg/kg body 
weight, preferably about 1 to about 5 mg/kg body weight The total daily dose 
received will generally be between 1 and 1000 mg, preferably between 5 and 350 

15 mg. The above dosages are exemplary of the average case; there can, of course, be 
indmdual instances where higher or lower doasge ranges are merited, and such 
deviations are within ttie scope of tills invention. 

The compounds of the instant invention are active as detemnined In the 
following biological screens. 

20 The activity of a compound according to ttie invention can be assessed by 

measuring inhibition of Apo B secretion in HepG2 cells. 

HepG2 cells are grown in Dulbecco's Modified Eagles Medium plus 10% fetal 
bovine serum (growUi medium; Giboo) in 96-well culture plates in a humidified 
atmosphere containing 5% cartoon dioxide until ttiey are approximately 70% 

25 confluent A compound to be tested is dissolved at 10-20 mM in dimetfnyl sulfoxide 
which is tiien diluted to 1 mM in growUi medium. Serial 1 :1 dilutions of tiiis stock are 
made in growth medium and 100 ml of each are added to separate wells of a 96-well 
culture plates containing HepG2 cells. Twenty four hours later, growth medium is 
collected and assayed by spedfic ELISA for Apo B and, as a control. Apo Al 

30 concentrations. Inhibitors are identified as compounds that decrease Apo B secretion 
into the medium wittiout affecting tiie secretion of apoAI. The ELISA for Apo B is 
perfonrted as follows. Monoclonal antibody against human Apo B (Chemicon; 
Tenrtecula, CA) is diluted to 5 mg/ml in phosphate buffered (8.76 g/L NaCI, 0.385 g/L 
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KH2PO4. 1.25 g/L K2HPO4) saline/azide (PBS + 0.02% Na azide) and 100 ml are 
added to each well of a 96-weII plate (NUNC Maxisorb, Rochester, NY). After an 
overnight incubation at room temperature, the antibody solution Is removed and wells 
are washed 3 times with PBS/azide. Non-specific sites on the plastic are blocked by 
5 incubating wells for 1 -3 hours In a solution of 1 % (w/v) bovine serum albumin (BSA) 
made in PBS/azide. 100 jil of various dilutions of growth medium from the HepG2 
cells or Apo B in the fomn of ultracentrifugally Isolated LDL (diluted in 0.004% Tween 
20/1% BSA in PBS/azide) are added to each well and incubated for 18 hours. Wells 
are aspirated and washed 3 times (0.1% Tween 20 in PBS) prior to adding 100 ml of 

10 a 1/1000 dilution of the secondary antibody, goat anti-human Apo B (Chemicon). 
After a 3 hr Incubation at room temperature, this solution is aspirated and the wells 
are again washed 3 times as above. 1 00 ml of a 1 : 1 600 dilution (in PBS/1 % 
BSA/2mM MgCy of rabbit anti-goat IgG conjugated to alkaline phosphatase (Sigma; 
St Louis. MO) are then added to each well and Incubated for 1 hr at room 

1 5 temperature. After aspirating, the wells are washed 4 times as above and 1 00 ml of 1 
mg/ml p-nitrophenylphosphate (pNPP; Sigma) In 25 mM sodium bicarbonate/2 mM 
MgClz, pH 9.5, are added to each well and incubated for 20-30 minutes and then the 
reaction is temiinated by the addition of 50 ml of 0.2N NaOH. Absorbance of each 
well Is read at 405 nm and the background at 650 nm is subtracted. Apo B 

20 concentration Is calculated from a standard curve constaicted from purified LDL 
standards tiiat are run in parallel in ttie same assay. Apo Al is measured in an 
analogous manner except that antibodies for Apo Al (Chemicon) are used in place of 
tiie antibodies for Apo B and antigen incubation is at Sf?" Instead of room 
temperature. 

25 Activity can also be confimied if a test compound Inhibits MTP activity direcHy. 

Inhibition of MTP activity by a compound may be quantitated by observing the 
inhibition of transfer of radiolabeled triglyceride from donor vesicles to acceptor 
vesicles in the presence of soluble human MTP. The procedure for preparing MTP is 
based on tiie metiiod of Wetterau and Zilversmit (Biochem. Biophys. Acta (1986) 

30 875:61 0). Briefly, human liver chunks, frozen at -80X, are ttiawed on ice. minced, 
and rinsed several times witii ice cold 0.25 M sucrose with all subsequent steps being 
performed on Ice. A 50% homogenate In 0.25 M sucrose is prepared using a Potter- 
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Elvehjem Teflon pestle. The homogenate is diluted 1:1 with 0.25 M sucrose and 
centrifuged at 10.000 x g for 20 min at 4X. The pellet is resuspended in sucrose and 
recentrifuged at 10,000 x g for 20 min. The supematants are connbined and the 
microsomes pelleted by centrifugation at 105,000 x g for 75 min. The supernatant is 
5 discarded and the microsomal pellet is suspended in a minimal volume of 0.25 M 
suCTOse. diluted to 3 ml per gm starting liver weight with 0.15 M Tris-HCI pH 8.0. This 
suspension is divided into 12 fractions, and centrifuged at 105,000 x g for 75 min. 
The supematants are discarded and the microsomal pellets are stored frozen at - 
80*C until needed. For preparation of MTP prior to performing the assay, a thawed 

10 pellet Is suspended In 12 ml of cold 50 mM Tris-HCI, 50 mM KCI, 5 mM MgCI. pH 7.4 
and 1.2 ml of a 0.54% deoxycholate (pH 7.4) solution is added slowly with mixing to 
disrupt the microsomal membrane. After a 30 min incubation on ice with gentie 
mixing, the suspension is centrifuged at 105,000 x g for 75 min. The supematant, 
containing the soluble MTP protein, is dialyzed for 2-3 days with 4 changes of assay 

15 buffer (150 mM Tris-HCI, 40 mM NaCI, 1 mM EDTA, 0.02% NaN3. pH 7.4). The 
human liver MTP is stored at 4''C and diluted 1:5 with assay buffer just before use. 
MTP preparations show no notable loss of transfer activity with storage up to 30 
days. 

Liposomes are prepared under a nitrogen atmosphere by flie room 
20 temperature, batti sonication of a dispersion of 400 mM egg phosphatidylcholine 
(PC), 75 mM bovine heart cardiolipin, and 0.82 mM [^*C]-triolein (110 Ci/mol) (NEN; 
Boston. MA) in assay buffer. The lipids in chlorofbmi are added in the proper 
amounts and dried under a nitrogen stream before hydrating with assay buffer. 
Acceptor liposomes are also prepared under a nitrogen atmosphere by the room 
25 temperature bath sonication of a dispersion of 1 .2 mM PC, 2.3 mM triolein and 30 pM 
[^H]-PC (50 Ci/mol) (NEN; Boston, MA) in assay buffer. The donor and acceptor 
liposomes are centrifuged at 160.000 x g for 2 hrs at 7X. The top 80% of the 
supematant tiiat contains small unilamellar liposomes, is carefully removed and 
stored at 4*C until required for subsequent use in the transfer assays. 
30 MTP activity is measured using a transfer assay which is initiated by mixing 

donor and acceptor vesicles togetfier with the soluble MTP and a compound to be 
tested. To 100 ml of eittier a 5% BSA (control) or 5% BSA containing the test 
compound, are added 500 ml assay buffer, 100 ml donor liposomes, 200 ml acceptor 



wo 98/23593 



-40- 



PCT/IB97y01368 



liposomes and 100 ml of diluted MTP protein. After incubation at 37°C for 45 min., 
triglyceride transfer is terminated by adding 500 ml of a 50% (w/v) DEAE cellulose 
suspension in assay buffer. Following 4 min of agitation, the donor liposomes, bound 
to the DEAE cellulose, are selectively sedimented using low speed centrifugatlon. An 
5 aliquot of the supernatant containing the acceptor liposomes is counted and the 
and ^''C counts are used to calculate the percent recovery of acceptor liposomes and 
the percent triglyceride transfer using first order kinetics. Inhibition of triglyceride 
transfer by test compound is manifest as a decrease in ^^C radioactivity compared to 
controls where no test compound is present 

1 0 Activity of a test compound as an MTP inhibitor may also be demonstrated ja 

msi according to the following assay: 

Male mice (20-30g.; various strains) are dosed by oral gavage (0.25 ml/25 g. 
body weight) with the test compound in the forni of a suspension in an aqueous 0.5% 
methyl cellulose solution. Compound solutions are dosed either multiple times over 

15 several days or, altematively, once 90 minutes before the mice are sacrificed and 
blood is collected for the preparation of serum. The serum is assayed for triglyceride 
and cholesterol concentration using commercial en2ynnatic assays (Triglyceride G: 
Wako Rne Chemicals; Edgewood, NY and cholesterol HP; Boeringer Mannheim, 
Indianapolis, IN). Compounds which are MTP inhibitors are identified by their ability 

20 to lower semm triglycerides as compared to control mice dosed solely with vehicle. 

The present invention is illustrated by the following Examples. However, it is 
to be understood that these Examples are offered by way of illustration and are not to 
be construed as limiting in any way. 

25 EXAMPLE 1 

The following synthetic examples are illustrative of those procedures shown 
and described hereinabove for the sequential preparation of compounds 1-7 and (II) 
of Scheme 1 . The numbers shown in parenthesis foltowing the name of each title 
compound correspond to the respective compound numbers in Scheme 1. 

30 

N42-(4>BromQohenvlVethvn-fQnnamide (1^ 

500 g (1.78 mol) of 2-(4-bromo-phenyl)-ethylamine hydrobromide, 1 liter (12.4 
mol) of ethyl fomiate and 248 mL (1.78 mol) of triethylamine were combined and 
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heated to reflux for 3 hrs. The reaction was treated with 1 liter each of deionized 
water and ethyl acetate. The organic layer was separated and washed with 1 liter 
each of water and brine. The organic layer was dried over anhydrous magnesium 
sulfate, filtered and concentrated to yield 378 g of a solid. 
MS (CI): 245(M + NH/) 

Z>Bromo-3.4-dlhvdro-i soauinoiine hvdronhlnriff^ (? ) 

In a 12 liter three neck round bottom flask, 4 kg of polyphosphoric add was 
heated to 1 50* C and stinred. To the stimng polyphosphoric add was added 530 g 
(3.75 mol) of phosphoms pentoxide in three portions of approximately 176.7 g each. 
Once the phosphoms pentoxide had dissolved. 378 g (1 .66 mol) of N-[2-(4-bromo- 
phenyl)-ethyO-fonnamide was added. The reaction temperature was then raised to 
200 C and maintained for two hours. At this point, the reaction temperature was 
allowed to cool to 160' C and poured onto 16 liters of ice. The mixture was stirred for 
0.5 hours, basified to pH 12 with ION sodium hydroxide solution and then extracted 
three times with 3 liters of methylene chloride. The combined organic layers were 
washed with 1 liter of saturated sodium chloride solution, dried over anhydrous 
sodium sulfate, filtered and concentrated to an oil. The oil was dissolved in 2.5 liters 
of methanol and saturated with anhydrous HCI gas. The resulting solution was 
concentrated to one liter in volume and 1 liter of diethyl ether was added. The 
resulting predpitate was filtered, washed with diethyl ether and air dried to yield 219 g 
of the title compound as a solid. 

MS (CI): 210 (M + H*) 

7-Bromo-1.2.3.4-tetnahvrimisoouinnlinft 

A total of 219 g (0.89 mol) of 7-bromo-3.4-dihydro-isoquinoline hydrochloride 
and 1 .5 liters of water were combined and heated to 50' C. A total of 33.7 g (0.89 
mol) of sodium borohydride was added in portions over 0.5 hours during which time 
the temperature rose to 62* C. The reaction was then cooled to ambient temperature 
and extracted three times with 1 liter of methylene chloride. The combined organic 
layers were washed with 1 liter of saturated sodium chloride solution, dried over 
anhydrous sodium sulfate and concentrated to yield 173 g of an oil. 
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MS (CI): 212 (M + H*) 

7-Bromo-6-nitro-1 .2.3.4-tetrahydr oisoquinoline (4^ 

In a 5 liter three neck round bottom flask. 173 g (0.813 mol) of 7-bromo-1, 2,3,4- 
5 tetrahydroisoquinoline was dissolved carefully into 950 mL of concentrated sulfuric 
ackl. The resulting solution was cooled to -5** C and a solution of 82.7g (0.816 mol) 
of potassium nitrate in 1 liter of concentrated sulfuric add was added dropwise. After 
addition, the reaction was maintained at -5* C for 15 minutes and poured onto 3 liters 
of ice. The resulting mixture was basified to pH 14 with 50% sodium hydroxide 

10 solution. The basic solution was extracted three times with 1 liter of methylene 
chloride. The combined organic layers were washed with 1 liter each of water and 
saturated sodium chloride solution. The organic layer was dried over anhydrous 
sodium sulfote, filtered and concentrated to yield 201g of an oil. The oil, pre- 
adsorbed onto silica gel, was charged onto a column of 4 kg of silica gel and eluted 

1 5 with a gradient of 1-5% methanol/methylene chloride. The fractions containing 
product were combined and concentrated to yield 1 15 g of a sdkl. 

NIVIR (300 MHz, CDCI3) 5 7.61 (s, 1H); 7.38 (s. 1H); 4.10 (s, 2H); 3.20 (t. 
2H); Z90 (t, 2H). 

20 7-Prprnp-^jtrc>-3,4-0ihy(irQ:1HH$QquiTO^^ gdd tgrt-butyl ggter (5) 

A 115 g (0.447 mol) sample of 7-bromo-6-nitro>1,2,3,4-tetrahydroisoquinoline, 
45.2 g (0.447 mol) of triethyiamine, 97.5 g (0.447 mol) of dke/f-butyl dicari^onate, 3.2 
liter of dioxane and 0.5 liter of water were combined and stinred at ambient 
temperature for 1.5 hrs. The reaction was concentrated to remove the dioxane, 1 

25 liter of saturated sodium bicarbonate was added and the mixture was extracted two 
times with 1 liter of methylene chloride. The organic layer was washed with brine, 
dried over magnesium sulfate and concentrated. The resulting solid was 
recrystallized from isopropanol to yield 1 1 8 g of a solid. 

NMR (250 MHz, DMSO) 5 7.89 (s, 1H); 7.81 (s, 1H); 4.58 (s, 2H); 3.56 (t. 

30 2H); 2.81 (t, 2H); 1 .42 (s, 9H). 

6-Amino-3.4-dihvdro-1H-isoauinoline-2-cart)oxvlic acid tert-butvl ester (6^ 
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A total of 59 g (0.16 mol) of 7-bromo-6-nitro-3,4-dihydro-1HHsoquinoline-2- 
cartx)xylic acid tert-butyl ester. 10 g of 5% palladium on calcium carbonate and 49 g 
of ammonium acetate in 1 liter of acetic acid was hydrogenated on a Pan- shaker for 
5 hrs. The reaction was filtered, concentrated, basified to pH 12 with 4N sodium 
5 hydroxide and extracted with methylene chloride. The organic layer was washed with 
water and brine, dried over magnesium sulfate and concentrated to yield 40 g of the 
title compound in the fbmi of an oil. 

NMR (300 MHz. DMSO) 5 4.87 (s. 2H); 4.27 (s. 2H); 3.44 (t, 2H); 2.57 (t, 
2H); 1.39(3, 9H). 

10 

6-rf4'-TrifiuorDmethvl-biDhenvl-2-carbon\^Vamlnol>3.4-dihvdrt>imsQquino 

carboxvlic acid tert-butvl ester (7^ 

A 7.6 g (29 mmol) sample of 4'-trifluorDmethyl-biphenyl-2-cartx)xylic add. 7.1 g 

(29 mmol) of 6-amino-3,4-dihydro-1H-isoquinoline-2-carboxyKc add tert-butyl ester. 
15 100 mg of DMAP and 6.1 g (32 mmol) of EDCI were reacted in 130 mL of methylene 

chloride for 12 hrs. The reaction mixture was extracted with 2 x 1 50 mL 1 N HCI» 2 x 

1 50 mL 1 N NaOH. 1 50 mL water, brine and then concentrated to yield 14 g of a 

beige foam. 

MS (CI): 519(M + Na*) 
20 . NMR (250' MHz, CDCI3) 8 4.49 (s, 2H); 3.60 (t. 2H); 2.77 (t, 2H), 

4'-Trifluoromethvl-biDhenvl-2-cari3oxvlic add (1.2.3.4-tetrahyd rQisQquinQiln-6-yl)- 

amidedl) 

A total of 4 g (8 mmol) of 6-[(4 -trifluoromethyl-biphenyl-2-cart>onyl)-amino]-3.4- 
25 dihydro-1 H-isoquinoline-2-carboxylic add tert-butyl ester and 6 mL (78 mmol) of 
trifluoroacetic add were mixed in 60 mL of methylene chloride for 5 hrs. Methylene 
diloride (40 mL) was added and the organic layer was washed with 3 x 50 mL of 
saturated sodium bicarbonate followed by brine. The organic layer was dried over 
sodium sulfate and concentrated to yield 3.1 g of solid. 
30 MS(CI): 397(M + H*) 
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The following synthetic examples are illustrative of those procedures shown 
and described hereinabove for the sequential preparation of compounds 8-13 of 
Scheme 2. The numbers shown in parenthesis following the name of each title 
compound con-espond to the respective compound numbers in Scheme 2, 

5 

2-fCarboxy-5-nitrDphenyl)malonic acid dimethyl isster (8^ 

A solution of 2-chloro-4-nitrobenzoic acid (75 g, 372 mmol) in dimethyl 
malonate (900mL) was perfused with nitrogen for 15 min. Sodium methoxide (48.3g, 
894 mmol) was added in one portion and the contents exothemned to 48*C. Fifteen 

1 0 minutes later, copper (I) bromide (5.4 g. 37 mmol) was added in one portion and the 
contents were heated to 70^ C for 24 hrs. The reaction, which was 70% complete as 
determined by NMR, was subsequently heated to 85* C for 5 hrs to completely 
consume the remaining 2-chloro-4-nitrobenzoic acid. Water (900 mL) was added to 
the cooled reaction followed by hexanes (900 mL). The aqueous layer was 

15 separated, toluene (900 mL) was added, the mixture was filtered and aqueous layer 
separated. Fresh toluene (1800 mL) was added to the aqueous layer and the 
biphasic mbcture addHied with 6N aqueous HCI (90 mL). A white precipitate formed 
and the contents were stirred for 1 8 hrs. The product was filtered off and dried to 
give a white solid (78.1 g, 70%) mp 153*C. 

20 NMR (DMSO) 5 8.37 (d, J = 2 Hz, 1H). 8.30 (d, J = 1Hz. 2H). 5.82 (s, 1H). 

3.83 (s. 6H). 

^^C NMR (DMSO) S 168.0. 167.3. 149.4, 137.1. 135.8, 132.5. 125.4. 123.7. 
54.5, 53.4. 

Anal. Calcd for CnHioNOa: C. 48.49; H. 3.73; N. 4.71. Found: C, 48.27; H. 
25 3.72; N, 4.76. 

2"Carboxvmethvl-4-nltroben2oic acid (9) 

To a solution of 2-(carboxy-5-nitrophenyl)mabnic acid dimethyl ester, (25.0 g, 
84mmol) in methanol (200 mL), sodium hydroxide (5 g. 125 mmol) in water (200 mL) 
30 was added. After 3 hrs the reaction was complete, the methanol was removed under 
vacuum, the contents cooled to 0* C and acidified with concentrated HQ (37 mL). 
The aqueous layer was extracted twice with ethyl acetate (200 mL then 100 mL), the 
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combined organic layers were dried with magnesium sulfate, most of the solvent 
removed under vacuum, and methylene chloride (30 mL) was then added. The 
fomied white solid was filtered off and dried to give 19.3 g of product as a white solid, 
mp 180-82-C. IR(KBr) 3080. 3055. 2983. 1707. 161 1, 1585. 1516, 1491. 1424, . 
5 1358. 1298, 1237 cm-\ 

^^C NMR(DMS0)5 172.3. 167.5. 149.2, 138.8, 137.3. 132.1, 127.2. 122.4. 
39.8. Anal. Calcd for CsHnNOg: C, 48.01; H. 3.13; N, 6.22. Found: C, 47.67; H, 
3.19; N. 6.31. 

10 2-(2-Hvdroxvmethvl-5mitrophenyl>etha noi (11) through altemative inten-nediate YIQ^ 
A mixture of 2-cart)oxymethyl-4-nitrobenzoic add (13 g, 57.7 mnrK>l), acetic 
anhydride (5.45 mL, 57.7mmol) and toluene (130 mL) were heated to reflux for 5 hrs. 
The solvent was removed under vacuum to yield 6-nitro-isochroman-1,3-dione 
(compound (10) in Scheme 2) as a yellow solid (10.51g, 88%). Borane 

1 5 tetrahydrofuran complex (35.6 mL, 1M in THF) was added dropwise over 40 min to a 
solution of 6-nitro-isochroman-1,3-dione (2 g, 9.66mmol) in THF (40 mL) at 0"C. The 
contents were then stined for 18 hrs at 25''C, cooled to 0** C, quenched with 
methanol (30 mL), and stin^ for 1 hr. The solvents were removed under vacuum, 
ethyl acetate (30 mL) was added and the organic phase was washed with 10% 

20 aqueous hydrochloric add. The aqueous addle layer was backwashed with ethyl 
acetate (30mL), the combined organic layers were dried with magnesium sulfate, and 
evaporated under vacuum until approximately 2 mL of ethyl acetate remained. This 
solution was filtered through silica gel washing with methylene chloride (30 mL) to 
remove impurities. The silica gel was flushed with ethyl acetate, the solvent was 

25 removed under vacuum to give a solid which was slum'ed in methylene chloride and 
filtered to afford the title diol as a white solid, 1 .38 g, 73%. 

2-(2-l-lydroxymethvl-5Hriitrophenyl)-ethanol (11) 

A THF (60mL) solution of 2-cart50xymethyl-4-nitroben2oic acid (3.0g. 
30 1 3.3mmol) was treated with borane-THF complex (53.3 mL, 53.3 mmol) over 1 5 min 
at 0**C. The reaction was stirred for 18.5 hrs. quenched with THFAvater (1:1, 30mL). 
water (20 mL) added and the layers separated. The aqueous layer was backwashed 
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with THF (30 mL), the cx)mbined organic phase was washed with brine, dried with 
magnesium sulfate, and the solvent removed under vacuum to give the product as a 
white solid (2.05 g, 78%) mp 79-8rC. 

IR(KBr) 3277, 3192. 2964. 2932. 1614. 1525. 1507. 1170. 1134. 1089, 1067 

5 cm-\ 

^^C NMR (DMSO) 8 149.1, 146.6, 139.2. 127.8, 124.3. 121.3, 61.2, 60.6, 34.9. 

Anal. Calcd for C9H11NO4: C. 54.82; H. 5.62; N, 7.10. Found: C. 54.54; H. 5.49; N. . 
7.07. 

10 

6-Nitro>1 .2.3.4-tetrahydrotsoquinoline (12) 

Methanesulfonyl chloride (0.9mL. 1 1.63mmol) was added dropwise over 10 
min to a solution of 2-(2-hydroxymethyl-5-nitrophenyl)-ethanol (1.0 g, 5.07 mmol), 
triethyl amine (1.8 mL. 12.9 mmol). in methylene chloride (20 mL). TLC showed the 
1 5 reaction to be complete after 30 min. 

NMR (CD3CI) 5 8.17-11 (m, 2H). 7.65 (d, J = 9Hz, 1H). 5.36 (s, 2H), 4.49 (t, 
J = 6Hz, 2H). 3.25 (t, J 6Hz, 2H), 3.08 (s. 3H), Z98 (s. 3H). 

The reaction mixture was washed with 10% aqueous HCI, saturated aqueous 
sodium bicarbonate, and brine. The organic layer was dried with magr^esium sulfate, 
20 methylene chloride removed under vacuum and chased with THF (3X1 OOmL). The 
product (1 .9 g) was employed directly in the next step without further purification. 
AmnKMiia (50 mL) was added to the dimesylate (1 .9 g) in THF (30 mL) at -78'C. The 
contents were wanrned to 24''C for 60 hrs. the excess ammonia distilled out, and 
solvent removed under vacuum to give the crude product (786 mg, 82%). Toluene 
25 was added, the solution was filtered through magnesium sutbte and the solvent was 
removed under vacuum to yield 721 mg (75%) of an amber oil. 

NMR (CDCI3) 5 7.97 (s. 1H), 7.95 (d. J = 9Hz. 1H). 7.15 (d. J = 9Hz. 1H). 
4.07 (s, 2H). 3,15 (t, J = 6Hz. 2H), Z89 (t, J = 6Hz. 2H), 1.98 (bs, 1H). 



30 



6-Nitro3.4-dihydro-1H-isQquinoline-2-cari30xylic add terf-butyl ester (13) 

To a solution of 6-nitro-1.2,3,4-tetrahydro-isoquinoline (840 mg, 4.71 mmol) in 
mettiylene chloride {17mL) containing triettiylamine (0.72 mL. 5.17mmol) was added 
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BOC-anhydride (1 .44 mL, 6.26 mmol). Saturated aqueous sodium bicarbonate was 
added 5 hr later, the phases separated, the organic layer dried with magnesium 
sulfate, and the solvent was removed under vacuum to give the product as a pale 
white solid (1 .2 g, 92%). mp 138-4 rc. 
5 IR(KBr) 3056, 3018, 2982, 2935, 1734, 1684. 1612, 1522, 1399, 1236 cm-\ 

NMR (CDCI3) 5 8.04 (t, J = 5H2, 1H), 8.01 (s. 1H). 7.26 (t, J = 5Hz, 1H). 4.65 (s, 2H), 
3.68 (t, J = 6H2, 2H). 2.93 (t. J = 6Hz, 2H), 1.49 (s. 9H). 

10 6-Amino-3.4-dihvdro-1HHSoquinoiine^2 -K:arboxylic acid tert-buM ester f6) 

The 6-nitro-3,4-dihydro-1HHsoquinoline-2-carboxylic add tert-butyl ester (82 
mg, 0.29 mmol) in THF (2 mL) was hydrogenated with 5%Pt-C (50% water wet, 10 
mg) at 50 psi for 5 hrs. The catalyst was filtered off, the solvent was removed under 
vacuum and the residue chromatographed on silica with ethyl acetate/hexanes to 
1 5 give 42 mg (57%) of the title product. 

IR(KBr) 3005, 2975. 2928, 1685, 1627, 1509. 1423, 1365, 1166 cm-\ 
'H NMR (CDCI3) 8 6.90 (d, J = 6Hz, 1H). 6.56 (d. J = 6Hz, 1H), 6.48 (s, 1H), 
4.47 (s, 2H), 3.60 (m. J = 6Hz, 4H), 2.73 (t J = 6Hz. 2H). 1.49 (s, 9H). 

20 The product was then reacted with an acfivated fonn of 4 - 

trifuoromethylbiphenyl-2-carboxylic add as disclosed previously to afford N-proteded 
tetrahydroisoquinoiine (7) which was then deproteded to furnish compound (II). 

EXAMPLES 

25 The following synthetic examples are illustrative of those procedures shown 

and described hereinabove for the preparation of compounds 14, 15 and (II) in 
Scheme 3. The numbers shown in parenthesis follovwng the name of each title 
compound correspond to the respective compound numbers in Scheme 3. 



30 



2-(5-Amino-2-hvdroxvmethvlDhenvlVethanQi h4) 

R-C (50% water wet, 200mg) was added to a THF (40mL) solution of 2-(2 
hydroxymethyl-5-nltrophenyl)-ethanol (I.Og, 5mmol) and the mixture was 
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hydrogenated at 50 psi for 2 hrs. NMR showed complete reaction to form 2-(5- 
amino-2-hydroxymethyl-phenyl)-ethanol (compound (14) in Scheme 3). 

NMR (CD3CI) 5 7.08 (d, J = 2Hz, 1H). 6.54-6.50 (m. 2H), 4.51 (s, 2H). 3.82 
(t. J = 6Hz. 2H). 3.80-2.95 (bs. 4H). 2.84 (t. J = 6Hz, 2H). 

5 

4 -TriflMQromethylbiphQPyl-2-carbQnvl chloride 

A solution of 4Htrifluoromethyl)-2-biphenylcarboxylic acid (9.08g, 34 mmol). 
thionyl chloride (12 mL) and dimethylfonnamide (0.05 mL) was heated to reflux for 2 
hrs. at which time the reaction was detemnined to be complete by NMR. The excess 
1 0 thionyl chloride was distilled by displacing with toluene (56 mL). The solvent was 
removed under vacuum to give the title add chloride as a white solid (9.46 g, 97%). 

NMR (CDCI3) 5 8.12 (dd, J = IH2, J = 8Hz, 1H). 7.70-7.37 (m. 7H). ^^C 
NMRCD3CIS(CO)168. 

15 

4 -TrifluorQmQthylWphgpyh2-carit)owliQ agjcKHZ-hydrpxy^thylH- 
hydroxymethylphenyPl-amide (15) 

The catalyst from the Pt-C hydrogenation described above was filtered off. 
triethylamine (1.4 mL, 10 mmd) was added, followed by the dropwlse addition of a 

20 THF (10 mL) solution of the 4*-trifluoromethylbiphenyl-2-cari3onyl chloride (1.44 g, 5 
mmol) over a period of Ihr. The contents were stinBd for 24 hrs, the solvent was 
renfx)ved under vacuum, and ethyl acetate (40 mL) was added. The organic phase 
was washed with water (2 X 40 mL), dried with magnesium sulfate, and evaporated 
under vacuum. The residue was chased with toluene (3 X 40 mL) and evaporated to 

25 furnish 2.1 1 g of a white solid which was re-pulped in methylene chloride (21 mL) for 
18 hrs., filtered, and dried to give the title product as a white solid 1.71g (81%). 

4'-TrifluQromethvlbiDh 6nvi-2-carbQxvlic add-f 1 .2.3.4-tetrahvdrDisoQuinolin-6-vl Vamide 

m 

30 Methanesulfonyl chloride (0.085 mL) was added to a O*' C solution of 4 - 

trifluoromethyl-biphenyl-2-cart)oxylic add-[3-(2-hydroxy-ethyl)-4-hydroxymethyl- 
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phenyO-amide (214 mg. 0.51 mmol) and triethylamine (0.18 mL) in THF (8.5 mL). 
TLC showed complete reaction after 30 min. The contents were cooled to -78* C, 
excess ammonia was added, and the contents were stimed for 18 hrs at 25" C. The 
solvents were removed under vacuum, methylene chloride (10mL) and aqueous 1N 
5 HCI were added and the contents were stin^ed for 1 hr. The phases were separated 
and the aqueous phase was rendered alkaline with aqueous sodium hydroxide to a 
pH of 12. The organic phase was extracted with methylene chloride (4X10 mL). the 
solvent removed under vacuum to give a white solid (1 08 mg) which was 
chromatographed on silica eluting with 5% methanol/methylene chloride with 0.5% 
10 ammonium hydroxide. The product was obtained as a white solid (40 mg. 20%). 

NMR (CDCI3) 6 7.76-6.83 (m. 1 1H). 3,89 (s. 2H). 3.52 (d. J = 7Hz, 0.5H), 
3.04 (t. J = 6Hz, 2H), 2.74 (m. 0.5H). 2.66 (t J = 7Hz. 2H). 2.27 (s. 1H). ^^C NMR 
CD3CI 5 (aliphatic carbons only) 47.8, 43.6, 29.1 . 

15 EXAMPLE 4 

The following synthetic examples are illustrative of those procedures shown 
and described hereinabove for the sequential preparation of compounds 16-19 and 
(II) In Scheme 4. The numbers shown in parenttiesis following the name of each titie 
compound correspond to the respective compound numbers in Scheme 4. 

20 

2-Benzvl-6-nitro-4H-isoquinoiine-1.3-diQne f161 

To a suspension of the diadd (9) (55 g. 0.244 mole) in acetic acid (550 mL) 
was added benzylamine (28.91 g, 0.27 mole). The reaction was heated to 1 15° C for 
18 hrs., cooled to 25° C, water was added (450 mL), the contents stinBd for 2 hrs., 
25 and the product filtered off as a white solid. The product was washed with water (400 
mL) and vacuum dried to give 59.51 g (82%). 

NMR (DMSO) 5 8.29-8.20 (m. 3H); 7.3-7.19 (m, 5H); 5.03 (s, 2H); 4.35 (s, 
2H). IR 3076, 2976, 1712, 1669, 1618, 1528, 1338, 1308 cm\ Anal. Calc'd for 
C16H12N2O4: C, 64.83; H, 4.08; N, 9.46. Found C. 64.72; H, 3.97; N, 9.49. 

30 ?-BenzYl-6-nitrQ-l ,g,3.4-t^tr9hydrPi$Qquinoling (17) 
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To a suspension of sodium borohydride (2.13 g, 56.2 mmole) in THF (56 mL) 
at 0* C was added boron trifluoride etherate (9 mL, 73 mmole) dropwise. After stirring 
tlie contents for 1 hr., dione (16) (5.0 g. 16.9 mmole) in THF (150 mL) was added at 
O*" C over a period of 1 .5 hr. The contents were wanted to 25° C for 30 min. and then 
5 refluxed for 16 hr. The completed reaction was cooled to 0^ C and cautiously 

quenched with aqueous IN sodium hydroxide (75 mL, 75 mmole) while maintaining 
the temperature at approximately 9° C. The quenched reaction was stinred for 30 
min. at 0° C. 1 hr. at 25°C, 50° C for 18 hrs. and then cooled to 20° C. The solvents 
were removed under vacuum, ethyl acetate (100 mL) was added and the layers 

1 0 separated. The organic layer was washed with brine, treated with sodium sulfate and 
the solvents removed under vacuum to afford 4.73 g of a light brown oil which was of 
sufficient purity to employ in the next step. 

NMR (CDCI3) 5 7.98-7.29 (m. 5H); 7.38-7.10 (m. 5H); 3.71 (m, 2H); 2.99 
(m, 2H); 2.82 (m, 2H). IR 3064, 2940. 2794, 1589, 1518, 1492, 1347, 1315 cm\ 

15 AnaL Calc'd for CigHieNaOa: C. 71.50; H, 6.00; N, 10.44. Found C, 70.76; H, 5.99; N. 
10.33. 

4'-TrifluorDmethylblphenvl>2-carboxylic add-f2-ben?yl>1 .2-3.4-tetrahydroisQquinolin-6- 

vD-gmide (19) through amine inteimedlgtg (18) 

20 A THF (184 mL) solution of compound (1'7) (4.6 g, 17 mmole) with platinum 

oxide (230 mg) was hydrogenated for 18 hrs. at 50 psi. The catalyst was filtered off 
and platinum oxide (230 mg) was added and the hydrogenation continued for 72 hrs. 
The completed hydrogenation was filtered to provide a THF solution of the 
intermediate, 2-benzyl^1,2,3,4-tetrahydrcNSoquinplin-6-yl amine (18). Triettryiamine 

25 was added to the THF solution of (1 8) followed by the dropwise additim of 4 - 

trifiuoromethylbiphenyl-2-carbonyl chloride (4.88 g., 17 mmole) finom Example 3. The 
contents were stinned subsequently for 17 hrs. The solvent was removed under 
vacuum, water (50 mL) was added, the contents stirred for 3 hr., the product filtered 
off and dried under vacuum to yield 5.93 g (71%) of compound (19) as a white solid. 



4 -Trifluoromethylbiphenyl-2>-cari30xylic acid-(1 .2.3.4-tetrahydrDisoquinolin-6-yl)^mide 

m 
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Methanol (65 mL) and THF (135 mL) were added to palladium hydroxide on 
carbon (1 .5 g, 50% water wet) under a nitrogen atmosphere followed by amine (19) 
(5.0 g, 10.3 mmole) of the previous example and ammonium fonnate (6.48 g, 103 
mmole). The contents were heated to 60*" C for 3 hr., cooled to 25^ C and filtered. 
5 Aqueous sodium hydroxide (1 N. 1 0mL) was added to the filtrate, the organic solvents 
were removed under vacuum and water (40 mL) was added. The contents were 
stinred for 2 hr. and the crude product was filtered off and dried yielding 4.09 g of 
solid. This material was suspended in hexane/methylene chloride (40 mL of a 3:1 
ration respectively) and stin-ed for 2 hrs. The pure product was filtered off and dried to 
1 0 give the title compound as a white solid (3.74 g, 92%). 

4'-TrifluoromethvlbiDhenvl-2>cari^oxvlicacid-f1.2.3.4-tetfahydroi sQqulnolin-6^vlV^ 
(in tosylate salt 

A 1.13 g (2.85 mmole) sample of Compound (II) was dissolved in 3 mL of 
15 ethyl acetate and p-toluenesulfonic add (436 mg, 2.3 mmole) was added. TTie 

contents were stirred at ambient temperature for 18 hr$. and the resulting white solid 
was filtered off and washed with ethyl acetate. The solid product was dried under 
vacuum to afford 1 .097 g of the title tosylate salt, mp 187° C. 

NMR (250 MHz. DMSO) 8 10.47 (s. 1H); 7.73-6.94 (m, 16H); 4.54 (s, 2H); 
20 3.71 (s, 2H); 2.47 (s. 2H); 2.25 (s, 3H). 

The following synthetic examples are exemplary of those procedures shown 
and described hereinabove in Methods A-J for the synthesis of the compounds of 
structure (I) shown hereinabove. 
25 EMMELE^ 

Compounds 20-39 

The following compounds were produced by the procedure of Method A 
described hereinabove. The following synthesis Is exemplary of the procedure of 
Method A. 

30 

Compc)un<j| go 
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(CH2)2 

Gis 

4'-Trifluoromethvlbiphenvl-2»-carboxvlic add-f 2-Dhenethvl-1 .2.3.4- 
tetrahvclroisoquinolin-6-ylVamide 

A 400 mg (1.01 mmole) sample of compound (II), phenylacetaldehyde (121 
5 mg, 1.01 mmole), sodium triacetoxyborohydride (320 mg. 1.52 mmole) and acetic 
add (61 mg, 1.01 mnrxjle) were stin^d in 10 mL of 1.2-dichloroethane for 12 hrs. at 
ambient temperature. The reaction was diluted with methylene chloride, washed with 
IN NaOH. water and brine. Purification was carried out with silica gel 
chromatography using 50% ethyl acetate/hexanes as the eluent. 
10 MS(CI):501(M + H*) 

NMR (250 MHz, CDCI3) 5 3.65 (s, 2H); 2.91 (m. 4H); 2.87 (m. 4H). 

The following compounds were synthesized in a manner analogous to that described 
hereinabove for Compound 20. 

15 

Compound 21 
Gis-CHzCHa 

4 -TpfluorQmgthy|biphenyl-2-cari30xylic add-(2-ethyH .2.3.4-tetrahydroiSPquipQiin-e- 
yiyamide 
20 MS(CI):425(M + H*) 

NMR (250 MHz. CDCI3) 5 3.55 (s. 2H); 2:83 (t, 2H); 2.68 (t. 2H); 2.55 (q. 
2H);1.17(t3H). 

Compound 22 
25 Gis-(CH2)2CH3 

4'-TrifluoromethvlbiDhenvl-2-carboxvlic acid-(2-n-DrDDvl-1 .2.3.4-tetrahvdrDisoQuinofin- 
g-yD-amidQ 

MS (CI): 439 (M + H*) 

^H NMR (250 MHz. CDCI3) d 3.55 (s, 2H); 2.82 (t, 2H); 2.67 (t, 2H); 2.44 (q, 
30 2H); 1.61 (m, 2H); 0.94 (t, 2H). 
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Compound 23 
Gis-CH2C(CH3)3 

4'-Trifluoromethvlbiphenvl-2-carboxvlic aci d-f2-r2.2-dimethvlpropvlW1 .2.3.4- 
5 tetrahvdrDisoouinolin-6-vn-amide 
MS (CI): 467 (M + H*) 

NMR (250 MHz. CDCI3) 5 3.64 (s, 2H); 2.76 (m, 4H); 220 (s, 2H); 0.89 (s. 

9H). 

10 Comppund 24 



Gis 




4'-Trifluofomethvlbiphenvl-2-carfaoxvlic acid-f2-f3-phenylpropyl)-1 .2.3.4- 
tetrahvdroisoquinoBn-6-yn-amide 
MS(CI):515(M + H*) 

15 NMR (250 MHz. COQa) 6 3.55 (s. 2H): 2.82 (t. 2H); 2.68 (m. 4H); 2.52 (t. 

2H);1.91 (m.2H). 

. Compound 25 
Gis-CH(CH3)2 

20 4'-Trifluoromethvlbjphenvl-2-carfaoxvlic add-f2-isoorDpvl-1 .2.2.4- 
tetrahvdroisQquinolin-6-vlVamide 
MS (CI): 440 (M + H*) 

^H NMR (250 MHz. CDQs) 8 3.65 (s. 2H); 2.87 (m. 1H); 2.80 (t. 2H); Z72 (t, 
2H);1.11 (d.6H). 



Compound 26 




4'-TrifluoromethvlbiDhenvl-2-carboxvlic add -^2-cvclohexvl-1 ■2.3.4- 
tefrahvdfoisonuinonn.6-vlVamide 
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MS (CI): 479 (M + H*) 

NMR (250 MHz, CDCI3) 5 3.71 (s. 2H); 2.79 (s. 4H); 2.45 (m, 1H); 1.92 (m. 
2H); 1.83 (m, 2H); 1.60 (m, 1H); 1.29 (m. 5H). 

5 Compound 27 




4'-Trifluoromethvlbiphenvl-2-carboxvlic acid-f2-ftetr alivdropvran-4-yl).1 .2.3.4- 
tetrahvdrDisoquinoli n-e-vn-amide 
MS (CI): 481 (M + H*) 

10 NMR (250 MHz. CDCI3) S 4.04 (dd, 2H); 3.71 (s, 2H); 3.41 (t, 2H); 2.80 (s. 

4H); 2.62 (m, IH); 1.82 (d, 2H); 1.70 (dt, 2H). 

Compound 28 
GiS-(CH2)2C(CH3)3 
15 4'-TrifluorDmettwlbiphefivl.2.carty)xvlic add-f?-f3.3^imethvlbuMV1 .2 34- 
tefrahvdmlsooulnolin.e-Yn-amlda 
MS (CI): 482 (M + H*) 

^H NMR (250 MHz. CDCI3) 5 3.55 (s, 2H); 2.82 (t. 2H); 2.68 (t. 2H); 2.49 (m. 
2H); 1.49 (m,2H); 0.93 (s,9H). 

20 

The following compounds were synthesis by a modification of Method A. A. 
general synthetic description and a listing of the compounds that were prepared by 
this nKKJification are as follows: 

A solution of an appropriately-substituted aldehyde (7.5 nmol), compound (II) 

25 (5 ^mol), acetic add 7.5 ^mol), and sodium triacetoxyborohydride (10 \xmoX) in 300 
nL of 1 ,2 dichloroethane was shaken for 60 hrs. at ambient temperature. A 7.5 1± 
sample was removed and diluted with 93 nL of mettianol for TLC and MS analysis. 
The remaining sample was evaporated to dryness under vacuum. The crude solid 
was dissolved in 500 \iL of ethyl acetate and washed with 300 jxL of 5% sodium 

30 bicarbonate. The organic layer was concentrated to dryness under vacuum. 
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Compound 29 

G is -(CH2)2CH(CH3)CH3 

4'-Trifluoromethvlbiphenvl-2-carboxvlic add-f2-f3-methvlbijtvlV1 ■2.3.4- 
5 tetrahydroisoquinolin-6-yq-amide 
MS (CI): 467 (M + H*) 

Compound 30 
Gis-(CH2)6CH3 

10 4'-Trifluoromethylbiphenyl-2-cart>oxylicadd-f2-n-heptv^1.2.3.4-tetrahvdroisoQui^ 
6-vlVamide 

MS (CI): 495 (M + H*) 

Compound 31 
15 Gis-CHzCOCHa 

4'-Trffluoromethylbiphenvl-2-carfaoxvlic add-f2-f2-oxoDroDvn-1 ■2.3.4- 
tetrahydroisoquinorgi-e-yn-amlde 
MS(CI):453(M + H*) 

20 Compound 32 

Gls-CH2CH(CH3)2 

4'-TriBuoromethvlbiphenvl-2-carbQxvlic add-f2-jsobutvl-1 ■2.3.4-}soauinolin-6-vl^-amide 



MS (CI): 453 (M -I- 



25 Compound 33 



Gis 



^— CHj 




4'-TrlfluoromethvlbiDhenvt-2-carbQi(vlir. add42-f2.2-diDhenvlethvlV1 .2.3.4- 
tetrahvdroisoquinolln-6-vl]-amide 
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MS (CI): 577 (M + H*) 

NMR (300 MHz, CDCI3) 84.30 (t. 1H); 3.61 (s. 2H). 



Compound 34 



5 6iS 




4'-Trifluoromeihvlbtehenvl.2.earty>xvncadd.f2.fg.r96fcMme^^ 
ethvn-1 ■2.3.4-tetrahvdroisoauinQllrv^vn.amidft 
MS(CI):547(M + H*) 

10 Compound 35 
G is -(CH2)iiCH3 

4'-Trifluoromethvlbiohenvl-2-carbQxvlic add.r2.dQ decvl-1 ■2.3.4- 
tetrahvdoisnqiiinolin-6-vlVamide 



Compound 36 

G is -CH2C(CH3)2CH2N(CH3)2 

4'-TrifluQromethvlbiplienvl-2-carboxvlicacid-f2-(3-dimethvlaminQ-2.2-dimethvlDropvlV 
1 ■2.3.4-tetrahvdroisoqulnQBn.6.vl|.amirift 



MS (CI): 565 (M + H*) 



15 



20 



MS (01): 511 (M + H*) 



Compound 37 




25 



4'-TrifluoromethvlbiDhenvl-2.carbQxvlic acid.p./3.fijian.2-vt.2 .inethvlallvlV1 .2 34. 
tetrahydroisoQubionn-e-viyamida 
MS (CI): 517 (M + H*) 
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Compound 38 
Gis-^CH2)2CH(CH3)SCH3 

4'-TrifluoromethvlbiDhenvl-2-caitoxvlicadd-[2>f3-methylsut^^ 
tetrahvdroisoquinoli i>6>yl]-amide 
5 MS(CI):499(M + H*) 

Compound 39 

Gis O 

4'-Trifluoromethylbiphenyl-2-carboxylic acid^2-{2-f 1 -3-dioxo-1 .3-dihvdroisoindol-2-vl V 
10 ethvl]-1-2-3.4-tetrahvdroiSQquinonn-6-viV-amide 
MS (CI): 570 (M + H*) 

EXAMPLES 
Compounds 40-67 

1 5 The following compounds were produced by the procedure of Method B 

described hereinabove. The following synthesis is exemplary of the procedure of 
Method B. 

Compound 40 

Gis-(CH2)3CH3 

20 4'-TrifluorQm ethvlbiDhenvl-2-carboxvlic ac id-(2-/i-butvl-1 .2.3.4-tetrahvdrolsoautnolin-6- 

yP-amidP 

Methanesulfonyl chloride (0.12 mL, 1.55 mmde) was added to a 0° 0 solution 
of compound (15) (0.30 gm, 0.723 mmole) and triethylamine (0.25 mU 1.79 mmole) 
in THF (7 mL). After 30 min. TLC indicated the reacdon was complete. A total of 1 .06 
25 gm (14.4 mmole) of n-butylamine was added and the contents were stirred for 1 8 hrs. 
at ambient temperature. The solvent was removed under vacuum, the residue was 
dissolved in methylene chloride, washed with IN NaOH and brine, and dried over 
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sodium sulfate. Purification of the residue obtained upon evaporation was carried out 
on silica gel using a gradient of 0-8% methanol in methylene chloride as the eluent. 

MS (CI): 453 (M + H*) 
5 ^ H NMR (250 MHz. DMSO) 8 3.43 (s. 2H); 2.70 (t, 2H); 2.57 (t. 2H); Z39 (t. 

2H); 1.47 (m. 2H); 1.31 (m. 2H); 0.88 (t. 3H). 

The following compounds were synthesized in a manner analogous to that described 
. hereinabove for Compound 40. 

10 

Compound 41 



g»3 




4'-TrifluommethvlbiphenYl-2-carboxvlic add-[2-M-rRVphenvlethvlV1.2.3.4- 
tetrahvdiDisoqiinolin.6-vp-amlde 

15 MS (CI): 501 (M + H*) 

NMR (300 MHz, CDCI3) 5 3.75 (s, 2H); 1 .45 (d, 3H). . 



Compound 42 




20 4 -TrifiuQfPmethylbiphenyl-2-cart?Qxylic aqd-(2-phenyH ■2.3.4-tetrahydrPlsQqMinolin-^ 

MS (CI): 473 (M + H*) 

NMR (250 MHz. DMSO) 5 4.29 (s, 2H): 3.48 (t, 2H); 2.82 (t, 2H). 



25 Compound 43 
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4'-TrifluoromethvlbiDhenvl-2-cart?oxvlic acid-f2-r2-mQrpholin-4-vl-6thvlV1 .2.3.4- 

tetrahvdroisoquinolin-6-yl]-amide 

MS (CI): 510 (M + H*) 

NMR (300 MHz. DMSO) 8 3.49 (s, 2H). 



Compound 44 
GIS-CH2CF3 

4'-TrifluQromethvlbiphenvt-2-cail30xvlic acid-f2-f2.2.2-trifluofDethvlV1 ■2.3.4- 
10 tetrahydfoisoquinoHn-6-yl]-amide 

MS (CI): 479 (M + H*) 

NMR (300 MHz. DMSO) 8 3.72 (s, 2H). 

15 Compound 45 

Gis-(CH2)2N(CH3)2 

4'-TrifluoromethvibiPhenvl-2-carboxvlic add-r2-f2-dimethvtaminoethvlV1 ■2.3.4- 
tetTahydrolsoquinofin-e-vn-amlde 

20 MS (CI): 468 (M + H*) 

^H NMR (300 MHz. DMSO) 5 3.48 (s. 2H); 2.14 (s, 6H). 

Compound 46 

Gis-(CH2)4N(CH3)2 

25 4'-TriflijQromethvlbiphenyt-2-carbQxvlic acid42-^2-dimethvlaminobuMV1 .2.3.4- 
t6«iahydroisQqulnQlln.e-yp.amlde 



MS (CI): 496 (M + H*) 

^H NMR (300 MHz. DMSO) 5 3.43 (s. 2H); 2.1 1 (s, 6H). 
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Compound 47 
G is .(CH2)20CH3 

4 -TrifluorQrngthylt)iphenyl-g-cart)pxyiiQ gqid-K-(2-m^thoxyethyl)"1 ,2.3,4- 

5 tetr9hy(jrQi?QqMfpo|in-6-yl]-pmicie 

MS{CI):455(M + H*) 

NMR (300 MHz, DMSO) 8 3.50 (m, 4H); 3.24 (s, 3H); 2.64 (m, 6H). 



10 CompoMnd 49 
Gis-(CH2)30H 

4 -Trifluoromethylbiphenyi-2-carboxylic acid-[2 -(3>hydroxypropyl)-1 .2.3.4- 
tetrahydrorsoquinolin-6-yq-amicie 



15 MS (CI): 455 (M + H*) 

NMR (300 MHz, DMSO) 8 3.47 (s. 4H). 



Compound 49 

Gis-(CH2)2NHCOCH3 

20 4 -Trifiuoromethylbiphenyl-2-carbQxylic acid-[2^2-acetylaminoethvlV1 .2.3.4- 
tetr9hydrpisoquinQ|in"6-y|]-gmi<jg 



MS (CI): 482 (M + H*) 

NMR (250 MHz. DMSO) 8 3.50 (s, 2H); 1.79 (s. 3H). 



25 



Compound 50 
G is 

4'-Trifluoromethvlbiphenyl-2-carboxyllc add-[2-(2-methyiallylV1 .2.3.4- 
tetrahvdrDisoauinoliiv6-yn-amidQ 



30 
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MS (CI): 451 (M + H*) 

NMR (300 MHz, DMSO) 84.90 (s, 1H); 4.87 (s, 1H); 3.40 (s. 2H); 2.96 (s. 

2H); 2.72 (t, 2H); 2.54 (t. 2H); 1.70 (s. 3H). 

5 Compound 51 
Gls-(CH2)2F 

4'-TrifluoromethvlbiDhenvt-2-carboxvlic acid-[2-<2-fluorQ6thvlV1 2 3 4- 
tetratwdrolsoouhfioliive-vp-amide 

0 MS (CI): 443 (M + H*) 

NMR (300 MHz, DMSO) 54.67 (t. IH); 4.51 (t, IN); 3.55 (s, 2H). 

Compound 52 



15 4'-TfifluoromethvlblPhenvl-2-carboxvlic acid-f2-f2-^1-methvl-1 H-pviTDl- 2-vlVethyn - 
1 .ZS-^-tetrahydroisoaulnolin-e-vlVamide 



Compound 53 
Gls-(CH2)3N(CH3)2 

4'-Trifluoromethvlbiphenvl-2-carboxvlic a dd-f2-f3-dimethvlaminoDroDvlV1 ■23.4- 

tetrahydroisoquinolin-6-yl]-amide 

MS(CI):482(M + H*) 

NMR (300 MHz, DMSO) 5 3.44 (s. 2H); Z10 (s, 6H). 



Gis 




MS (CI): 504 (M + H*) 

^H NMR (300 MHz. DMSO) 5 3.55 (s. 2H); 3.51 (s. 3H). 



20 



Compound 54 
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4'-TrifluoromethvlbiDhenvl-2-carfaoxvtic acid-T2-/3.3^ iDhenvlDroDvlV1 ■2.a.4- 
tetrahvdrQisQquinolin-6-vl]-amide 

MS(CI):591 (M + H*) 
5 ^HNMR(300MHz,DMSO)84.02(t,1H);3.42(s.2H). 



Compound 55 



G is -CH2CN 

4'-Trifluoromethylbiphenyl-2-carboxylic acid-(2-cyanomethvl-1 ■2.3.4- 
10 tetrahydroisoquinolin-6-yl)-amide 

NMR (300 MHz, DMSO) 8 3.90 (s, 2H); 3.60 (s. 2H). 



Compound 56 



Gis-(CH2)sCH3 



15 4'-TfifluoromethvlblDhenvl-2-carboxvllc add.f2-n.h6xvt.1 ■2.3.4-tetrahvdmbnnnlnlin^ 

MS (CI): 481 (M + H*) 

NMR (300 MHz, DMSO) 5 3.44 (s, 2H); 0.85 (t. 3H). 



20 Compoimri S7 



Gis-(CH2)20CH2CH3 



4'-TrifluoromethvlbiDhenvl-2-carboxvlic add-r2-f2-et hoxvethvlV1 ■2.3.4. 
telrahvdmisQquinolin-B-vq-amidB 

MS (CI): 469 (M + H*) 
25 'h NMR (300 MHz. DMSO) 8 3.53 (m, 4H); 1 .10 (t, 3H). 
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Compwnd 58 




4'-TrifluoronriethvlbiDhenvl-2-carboxylic acid-f2-ben2hydryl-1 ■2.3.4- 

5 tetrahvdroisoauinolin-e-yn-amide 

MS (CI): 563 (M + H*) 

NMR (300 MHz. DMSO) 5 3.41 (s. 2H). 

CompQvntI 59 

10 Gis-(CH2)30CH3 

4'-TiifluQmm6thylbiphenyl-2-carboxylic add-f2-f 3^tiethoxypropylV1 ■2.3.4- 

tetrahydroisoquinoli n-6-yl]-amide 

MS (CI): 469 (M + H*) 

NMR (300 MHz. DMSO) 6 3.44 (s. 2H); 3.21 (s. 3H). 

15 

Compound 60 
Gis-(CH2)4CH3 

4'-Trifluoromethvlbiphenyl-2-carfaQxvlic add-<2.^pentvl-1 ■2.3.4-tetrahydroisooulolin-6- 

20 MS (CI): 467 (M + H*) 

^H NMR (300 MHz. DMSO) 5 3.44 (s. 2H); 0.86 (t, 3H). 



Compound 61 
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4'-Trifluoromethylbiphenvl-2.carfaoxvlic add42.M-benzvlDiDeridin-4-vlV1 ■2.3.4- 

tetrahYdroisQq»inQrin-9-yn-amlcl9 

MS{CI):570(M+H*) 
5 NMR (250 MHz. DMSO) 8 3.61 (s. 2H); 3.44 (s, 2H); 2.70 (s. 4H). 



Compound 62 
Gis 

4*-Trif]uoromethvlbi phenyl-2-carboxylic add-[2-(2-nitropheny l)-1 .2.3.4- 
tetrahydroisoquinoiin-6-yl]-amide 

10 MS(CI):518(M+H*) 

NMR (250 MHz. DMSO) 5 4.58 (d, 2H); 4.36 (t, 2H). 



G is 



H 



15 4'-Trifluoromethvlbiphenvl-2-carfaoxylic acid-[2-(4-acetylaminophenylV1 ■2.3.4- 

tetrahytirpispqvinQlin-6-yl]-amide 

MS(CI):530(M+H*) 

NMR (250 MHz, DMSO) 54.25 (s, 2H); 1.99 (s, 3H). 



20 Compound 64 

o 
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4'-TrifluoromethvlbiDhenvl-2-carboxvlic acid^2-f 3-acetvtaminophenyiV1 .2.3.4- 
tetrahvdroisoquinQnn-6-vl]-amide 

MS (CI): 530 {M+ 2) 

NMR (400 MHz. DMSO) 8 4.25 (s. 2H); 3.44 (t, 2H); 1 .99 (s, 3H). 



CompQund g5 

HN CH3 

T 

Gis O 

4'-TriflutMrom6flTytblphenv>-2.carbQxvlic add.f2-f2-acetvlaminnphenvlV1 .2.3.4. 
tetrahydroiscaqulnolln-e-ylVamide 

10 MS (CI): 530 (M+ H*) 

NMR (400 MHz. DMSO) S 4.00 (s. 2H); 3.04 (s. 2H); 2.88 (s, 2H): 2.04 (s, 

3H). 



Compound 66 



15 Gis 



xy 



T 



20 



25 



4'-Trifluoromethylbipher>yl-2-carboxylic acid-[2-(4-acetvlaminocvdohexylV1.2.3.4- 
tetrahvdroisQqulnQBn.6-yl>^mida 

MS(CI):536(M+H*) 

NMR (400 MHz. DMSO) S 2.26 (s. 3H). 



Compound 67 
G is -(CH2)20H 

4'-Trif!uorometlivlbiphenvl-2-carbQxylicadd-f2-f2-hvdroxyetlivlW1.2.3.4- 
tetrahydrpisoquinolin-6-yi)-amide 



MS(CI):441(M+H*) 
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EXAMPLE 7 
Compounds 68-75 

5 The following compounds were prepared by the procedure of Method C 

described hereinabove. Ihe following synthesis is exemplary of the procedure of 
Method C. 

C?Qmppund gs 




10 Gis O 

4 -TrifluoromethvlbiDhenvl-2-carboxvlic acid-[2-f2-oxQ-2-phen ylethvtV1 .2.3.4- 
t^tr9hyclrpisoqujpQlin-9-y|]-9mide 

Compound (II) (0.30 gm. 0.76 mmole), 2-bromoacetophenone (0.15 g, 0.76 
mmole) and potassium carbonate (0.12 gm, 0.83 mmole) were combined in 20 mL of 

15 acetonitrile and heated to reflux for 1 hr., and then the solvent was evaporated under 
vacuum. The residue was dissolved in chlorofomn and washed with saturated sodium 
bicart)onate. Purification of the dried organic layer was accomplished with silica gel 
chromatography using 50% ethyl acetate in hexane as the eluent 
MS (CI): 515 (M + H*) 

20 

The following compounds were synthesized in a manner analogous to that described 
hereinabove for Compound 68. Preparative details for Compounds 74 and 75, which 
were synthesized by a minor nruxlification of the above general method, are found 
under their respective headings. 

25 

Compound 69 
Gis-CHzCONHj 

4 -TrifluorQmethvlbiDhenvl-2-carboxvlic add-f 2-carfaamQvim6thvl-1 ■2.3.4- 
tetrahvdroisQQulnQlin-6>ylVamlde 
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MS (CI): 454 (M + H*) 

NMR (250 MHz, DMSO) 8 3.55 (s. 2H); 3.01 (s, 2H); 2.78 (m, 2H); 2.67 

(m.2H). 

5 Compound 70 
G is -CH2COOH 

{6-[(4-Trifluoromethylbiphenyl-2-carfaonylVamino]-3.4-dihvdro-1H-isoqu inolin-2-yl^ 
acetic add 

IVIS(CI):455{M + H*) 
10 NMR (250 MHz, DMSO) 5 3.55 (s, 2H); 2.83 (s, 2H); 2.68 (s, 4H). 

CCTnpound 71 
Gis-CHzCOOCHa 

{6-[(4-Trifluoromethylbiphenyl- 2-cart)onyl)-am ino]-3.4-dihydro-1H-isoqtJinol^^^ 
15 acetic add methyl ester 

MS(CI):469(M + H^) 

NMR (300 MHz. CDCI3) 5 3.75 (s. 3H); 3.72 (s. 2H): 3.40 (s. 2H): Z85 (s, 

4H). 

. 20 Compound 72 

Gis-CH2CON(CH3)2 

4'-Trifluoromelhyl biptienyl-2-cartK)xylic acid-(2-dimethvlcari3amovlmetlTyl-1 ■2.3.4- 

tetrahydrolsoquinplin-6-yl)-amicte 



25 



MS (CI): 482 (M + H*) 

^H NMR (300 MHz. CDCI3) S 3.65 (s. 2H); 3.32 (s. 2H); 3.10 (s. 3H); Z96 (s, 
3H); 2.81 (m. 2H): 2.77 (m. 2H). 



Compound 73 
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4'-TrifiuoromethvlbiDhenvl-2-carbQxvlic acid>[2-(2-c yclohexvlethvlV1 .2.3.4- 

tetrahydrQlsoquino iirvS-vq-amide 

MS (CI): 507 (M + H*) 

NMR (250 MHz, DMSO) 8 3.44 (s. 2H). 

5 

Compound 74 
Gis-(CH2)2CN 

4'-TrifluoromethvlbiDhenvl-2-carboxylic add-[2-(2-cvanoethvlV1 .2.3.4> 
tetrahvdroisoquinQlin-6-vl}-amide 

10 Compound (II) (780 mg, 1.97 mmole). 3-bromoproptonltrile (290 mg, Z17 

mmole) and 4-dimethylaminopyridine (264 mg, 2.16 mmole) were combined In 10 mL 
of DMF and heated to 70** C for 72 hrs. The reaction was diluted with methylene 
chloride, washed with water and brine, and then dried over magnesium sulfete. 
Purification of the residue obtained on evaporation was cam'ed out with silica gel 

15 chromatography using a gradient of 10-100% ethyl acetate in hexane as the eluent. 
MS (CI): 450 (M + H*) 



Compound 75 




20 4'-Trifluoromethvlbiphenvl-2^rboxylic acid^f 2-pyridin>2-ylV1 ■2.3.4> 
tetrahvdrDisQquinoli n-6-ylVamide 

Compound (II) (0.20 g. 0.50 mmole), 2-bromopyridine (0.16 g, 1.0 mmole) 
and potassium carbonate (0.14 g, 1.0 mmole) were combined In 5 mL of 
chlorobenzene and the resulting mixture was heated to reflux for 48 hrs. The solvent 
25 was removed und^ vacuum and the residue was purified via silica gel 
chromatography using 50% ethyl acetate in hexane as the eluent 
MS(CI):474(M + H*) 

NMR (250 MHz, CDCI3) 8 4.63 (s, 2H); 3.79 (t, 2H); 2.89 (t, 2H). 



30 



EXAMPLE 8 
Comppundg 76 9ncl77 
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The following compounds were produced by the procedure of Method D 
described hereinabove. The following synthesis is exemplary of the procedure of 
Method D. 

5 Compound 76 

(CH2)2 

Gis 

4'-Trifluoromethylbiphenyl-2-carboxvlic acid-[2-(2-pyridin-2>yl-ethylV1.2.3.4- 

tQtrahydrpisQqMinQl!rh6-yO-qrn!cle 

Compound (II) (300 mg, 0.76 mmole), 2-vlnylpyridine (95 mg, 0.91 mmole) 
1 0 and glacial acetic acid (24 mg, 0.40 mmole) were combined in 1 5 mL of methanol 
and heated to reflux for 24 hrs. The solvent was removed under vacuum and the 
residue was purified using silica gel chromatography with a gradient of 0 to 3% 
methanol in ethyl acetate as the eluent 

MS(CI):502{M + H*) 

15 NMR (250 MHz, CDQa) 5 3.67 (s, 2H); 3.09 (m, 2H); 2.92 (m, 2H); 2.80 

(m,4H). . 

The following compound was synthesized in a manner analogous to that described 
hereinabove for Compound 76. 

20 

Compound 77 

Gis -(CH2)2CON(CH3)2 

4 -Trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-dimethylcari3amoylethyl)-1 ,2,3,4- 
tetrahydroisoquinolln-6-yl]-amide 
25 MS (CI): 496 (M + H*) 

NMR (250 MHz. DMSO) 5 3.50 (s, 2H); 2.98 (s. 3H); 2.80 (s, 3H). 

EXAMPLE 9 
Compounds 79-97 
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The following compounds were produced by the procedure of Method E 
described hereinabove. The following synthesis is exemplary of the procedure of 
Method E. 

5 Compound 78 



Gis O 

4'-TrifluoromethvlbiDhenvl-2-carboxvilcadd42-f2-r4-methvlDiper^ 
oxoethvM ,2.3,4-tetrahvdroisoQuinoiin-6-v!Vamide 

Compound 70 of Example 7 (60 mg, 0.13 mmole), 1-methylpiperazine (22 \±, 

1 0 0.20 mmole) and 1 -{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (28 
mg, 0.15 mmole) were combined in 4 mL of anhydrous methylene chloride and 
stinted at ambient temperature for 15 hrs. The reactiofi was diluted with methylene 
chloride and washed with 1 N NaOH followed by brine and then dried over sodium 
sulfate. The organic layer was evaporated under vacuum and the residue was 

15 purified by silica gel column chromatography using a gradient of 1 to 8% methanol in 
methylene chloride as the eluent. 
MS (CI): 537 (M + H*) 

The following compounds were synthesized in a manner analogous to that described 
20 hereinabove for Compound 78. 

Compound 79 



Gis O 

4 -Trifluoromethvlbiphenvt-2-carboxvlic acid-r242-oxo-2-i3yrrDltdin-1-vlethvlV1 2.3 ii- 
25 tetrahvdroisoQuinolin-e-ykamide 
MS(CI):508(M + H*) 

NMR (300 MHz. CDOj) 5 3.67 (s, 2H); 3.50 (s, 4H); 3.28 (s, 2H): Z81 (m, 
4H);1.88 (m.4H). 
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ComppmidSQ 




4'-Trtfluoromethvlbiphenvl-2-carboxvlic add-/2-Dh envlcarfaamQvlmethyl-1 .2.3.4- 
5 tetfahydroisoquinolin-6-ylVamide 
MS(CI):530(M + H*) 

NMR (300 MHz, CDCI3) 8 3.77 (s, 2H); 3.29 (s. 2H); 2,88 (m, 4H). 

Compound 81 
10 G is -CH2CONHCH3 

4'-Trifluoromethvtbiphenvl-2-carboxvlic acid-f2-methvlcarbamoylmethvl-1 ■2.3.4- 
tetrahvdroisoquinol in-e-ylV-amide 
MS(CI):468(M + H*) 

NMR (250 MHz, DMSO) 5 3.54 (s, 2H); 3.05 (s, 2H); 2.79 (m, 2H): 2.66 
15 (m,2H);2.61 (d,3H). 

Compound 82 
Gis-CH2CON(CH2CH3)2 

4'-Tlifluo^omethvlbiphe^v^2-cartx)xvlic acid.f2-diet hvlcarbamovlmethyl-1 ■2.3.4- 
20 tetrahvdroisoquinolin-e-ylVamidft 
MS (CI): 510 (M + H*) 

Compound 83 
Gis O 

25 4'-Trifluoromethvlbiphenvl.2.farfaoxvfic aeid./2.cvclopropyle arfaamQ\/lmethvl-1 2 3 4- 
t6trahvdrolsoq»lnnllnA.ylVamlrift 
MS(CI):494(M + H*) 
^H NMR (250 MHz, DMSO) S 3.53 (s, 2H). 
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Compound 84 



Gis O 

4'-Trifluoromethvlbiphenvl-2-carboxvlic add-f24hen7ytr.arbamovtmethvlV1 ^.S.A- 
tetrahvdroisoqiii nolin-6-v[|-amide 
5 MS (CI): 544 (M + H*) 

NMR (250 MHz, DMSO) 6 4.30 (d. 2H); 3.58 (s, 2H); 3.14 (s, 2H); 2.78 (m. 
2H);2.68(m. 2H). 

Compound SS 

10 G is O 

4^-Trinuo^omethvlhinhenvl-2-carfaoxvlicadd42-^?-^3- hvdrox^m^mpliriilv1^ 
OXOethvn-1.2.3.4-tetrahvdroisoqiJinQlin-6-vl}-amirift 
MS (CI): 524 (M + H*) 

15 Compound 86 
Gis O 

4'-TriflUQrDmethvlhinhenvl-2-carboxvlic acid-f2-(2-moroholin-4-vl.?-o xoettivl)-1 .2 34- 
tetrahvdroisoQuinolin-6-vn-amidR 
MS(CI):524(M + H*) 

20 

Compound 87 
Gis O 

4'-Tiifluorpmethvlbinhenvt-2-cart)oxvlic acid-f2-r2.oyo .2-thiazoiidin-3^vi.^ttwn-i g a. 
tetrahvdmisQqirinnlin-6.vt|-antidft 
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MS{CI):526(M + H*) 

EXAMPLE 10 
Compounds (ir) and 88 
5 The following cx)mpounds were produced by the procedure of Method F 

described hereinabove. For purposes of illustration, a preparation of carbonyl 
compound (ir) is also included. 

Compound (11') 

10 4-Trifluoromethylbiphenyl-2-carboxylic acid^2-(thio phen-2-yl-acetyl)-1.2.3>4- 

t^tr3hy<JrPisQquinQlin-g-yn-amide 

Compound (II) (3.1 g, 7.8 mmole), 2-thiopheneacetic acid (1.14 g, 8.0 mmoie) 
and 1-(3-dlmethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.7 g, 8.8 mmole) 
were stinred in 50 mL of methylene chloride for 12 hrs. at ambient temperature. The 
15 reaction was diluted with methylene diloride, washed with 1N hydrochloric add, IN 
NaOH, water and brine. Purification of the residue obtained on evaporation was 
accomplished with silica gel chromatography using 50% ethyl acetate In hexanes as 
the eluent to yield 3.6 g of the title compound as a solid. 

20 Compound 88 




4-TrifluorDmethylbi phenvl>2-carboxylicadd-[2- (2-thiophen>2-yl-ethyl)-1.2.3.4- 

tetrahydrPlsogMinQltn-g-ylhamicle 

A 200 mg (0.38 mmoie) sample of compound (ir) and sodium borohydride (45 

25 mg, 1 .2 mmole) were combined in 1 mL of pyridine and the mixture was heated to 
reflux for 18 hrs. The pyridine was removed under vacuum and the residue was 
nruxed with 10% hydrochloric add for 20 hrs. at 50^ 0. The reaction was rendered 
basic (pH > 12) and was extracted with methylene chloride. The organic layer was 
washed with water and brine and then dried over potassium carbonate. Purification of 

30 the residue obtained on evaporation was accomplished with silica gel 

chromatography using 0.5% methanol in methylene chloride as the eluent. 



W0 9«^593 



-74- 



PCT/IB97/01368 



MS (CI): 507 (M + H*) 

NMR (250 MHz. CDCI3) 5 3.65 (s, 2H); 3.1 1 (t, 2H); 2 J9 (m. 6H). 

Example 1 1 
5 CompoMnd$ 99-93 

The following compounds were produced by the procedure of Method G 
descn'bed hereinabove. The following synthesis is exemplary of the procedure of 
Method G. 

10 Compound 89 

Gis-(CH2)20COCH3 

Acetic acid 2-f6-rf4'-trifluorDmethvlbiphenvl-2-cart)onvl)-amlno]-3.4-dihvdro-1H^ 
lsQauinQlin-2-vl>-elhvl ester 

Acetyl chloride (100 mg, 1.25 mmole) and 4-dimethylaminopyridine (700 mg, 
15 5-7 mmole) were combined in 5 mL of toluene and the mixture was cooled to 0** C In 
an ice bath. To this mixture was added a solution of Compound 67 from Example 6 
(500 mg, 1.14 mmole) In 3 mL of methylene chloride. The reaction was allowed to 
wanm to ambient temperature and was stin^ under a nitrogen atmosphere for 2 hrs. 
The reaction was washed ivith 1 N hydrochloric add, saturated sodium bicart)onate, 
20 and brine and then dried over magnesium sulfate. Purification of the residue obtained 
on evaporation was accomplished with silica gel chromatography using 3% methanol 
in ethyl acetate as the eluent. 

MS (CI): 483 (M+ H*) 

NMR (400 MHz, DMSO) 8 4.25 (dd, 2H); 3.62 (s. 2H); 2.78 (m, 6H); Z06 

25 (s, 3H). 

The following compounds were synthesized in a manner analogous to that described 
hereinabove for Compound 89. 
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Compound 90 

G Is -(CH2)20COC(CH3)3 

2.2-DimethvlproDionic acid 2-^64f4'-trifluoromethvlbiphenvt-2.carbQnvlVaminQVa.4- 
dihvdro-1H-isoquinQlin-2-vl}-ethyl ester 

5 MS (CI): 525 (M+ H*) 

NMR (250 MHz. DMSO) 84.25 (dd. 2H); 3.63 (s. 2H); 2.77 (dd, 6H); 1.19 

(s. 9H). 

Compound 91 
10 G is -(CH2)20CON(CH3)2 

Dimethylcarbamic acid 2-{6-[(4'-trifluoromethyl biphenyl-2-carbonyl)-amino]-3.4- 
dihvdro.lH-isoquinolin-2-vlVethvl ester 

MS (CI): 512 {M+ H*) 

*H NMR (400 MHz. CDCI3) 54.26 (t, 2H); 3.69 (t. 2H); 3.64 (s. 3H): Z90 (s. 
15 3H); 2.79 (m.4H); 2.70 (t.2H). 

Compound 92 
Gls-(CH2)20COOCH3 

Carbonic acid methvl ester 2-{6-[ f4'-trifluorome thylbiphenyl-2-carbonyl>-aminol-3.4- 
20 dihydro-1H-i soquinolin-2-yl}-ethyl ester 

MS(CI):499(M+H*) 

'H NMR (400 MHz, CDCI3) 54.32 (t. 2H); 3.77 (s, 3H); 3.63 (s, 2H); 2.79 (m. 

6H). 
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Compound 93 
Gis O 

Benzoic acid 2-(6-rf4'-trifluoromethvlbiDhenvk2-carborwlVaminoV3.4-dihw^ 
isoquinolin-2 -yl}-ethyl ester 

5 MS (CI): 545 (M+ H*) 

iH NMR (400 MHz, CDCas) 8 4.52 (t, 2H); 3.70 s, 2H); 2.93 (t. 2H); 2.83 (s. 

4H). 

Example 12 
10 Compounds 94-105 

The following compounds were produced by the procedure of l\^ethod l-l 
described hereinabove. 

Compound 94 

4'-Triftuoromethvlbiphenvl-2.carboxvBc acid-f2-f 2^minQethvlV1 .2.3.4- 
15 tetrahvdrolsQqulnQlin.6.yl]-arride 

An 8.00 g (1 6.6 mmole) sample of Compound 49 from Example 6 was 
refluxed in 100 mL of 2N fiydrochloric add for 24 hrs. The reaction was rendered 
basic with 1 N NaOH and the mixture was extracted with ethyl acetate. The residue 
obtained upon evaporation was purified by silica gel chromatography using a gradient 
20 of 0-1 0% methanol in methylene chloride with 1 % ammonium hydroxide as the eluent 
to furnish 3.5 of the title compound. 

MS (CI): 440 (M+ H*) 

NMR (250 MHz, CDCb) 5 3.58 (s, 2H): 2.84 (m, 4H); 2.70 (t, 2H): 2.58 (t, 

2H). 

25 

Compound 95 
Gls-(CH2)2NHS(0)2CH3 
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4'-Trifluorornethv^biphenvl-2-ca^bQwlicariri-f2-r2■^ Tlethanesulfolw lamimethvlV 
1 ■2.3.4-tetrahvdroisoquinQlln-6-vl1-amide 

To a 5 mL solution of Compound 94 (250 mg, 0.57 mmole) in methylene 
chloride previously cooled to 0° C was added methanesulfonyl chloride (65 mg, 0.57 
5 mmole). The reaction was wanned to ambient temperature and stirred for 1 2 hrs. The 
reaction was washed with saturated sodium bicarbonate, extracted with ethyl acetate 
and dried over magnesium sul^e. Purification of the residue obtained upon 
evaporation was accomplished with silica gel chromatography using 10% methanol in 
methylene chloride with 1% ammonium hydroxide as the eluent. 

10 MS(CI):518(M+H*) 

NMR (400 MHz, CDCI3) 5 3.62 (s, 2H): 3.29 (m. 2H): 2.95 (S. 3H); 2.77 

(m.6H). 

The following compounds were synthesized In a manner analogous to that 
1 5 desoibed hereinabove for Compound 95. 

CpmPQMnd 96 

G is -(CH2)2NHCOCH2CH3 

4'-TrifluoromettTylbiphgnyl-2-cart?oxylig acid-[2-(2-propipnylamlnpetlTyl)-1 .2.3.4- 

20 tetrahydroisoquinolin-6-yl)-amide 

MS (CI): 496 (M+ H*) 

NMR (400 MHz. DMSO) 5 3.70 (s, 2H); 3.42 (dd, 2H); 2.82 (t, 2H); 2.72 (t, 

2H); 2.64 (t, 2H); ^17 (q. 2H); 1.12 (t, 3H). 

25 Compound 97 

Gis-(CH2)2NHCON(CH3)2 

4-TrifluQromethvlbiphenvl-2-carboxvlic acid-f 2-f2.f 3.3-<iimethvlureidoVethvl|-1 ■2.3.4- 
tetrahvdrD}sooiJnQlln-6.vl}-amide 

MS (CI): 511 (M+H*) 

30 *H NMR (400 MHz, CDCI3) 6 3.56 (s. 2H): 3.37 (m. 2H); 2.84 (s. 6H); 2.79 (t. 

2H); 2.69 (t,2H); 2.63 (t,2H). 
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Compound Q8 
Gis-(CH2)2NHCOOCH3 

r2-(6-ff4^TrifluQromethylbiphenyl-2-carbonyl)-am inQ]-3.4-di^^^ 
5 ethyiycarbam ic add methyi ester 

MS (CI): 498 {M+ H^) 

NMR (400 MHz. CDCI3) 5 3.64 (s, 3H); 3.55 (s. 2H); 3.34 (m, 2H); 2.80 (t, 

2H); 2.69 (t, 2H); 2.61 (t, 2H). 

CoimpoMn<j 99 
10 G is -(CH2)2NHCOC(CH3)3 

4'-Trif!uoromethvlbiphenvi-2-carboxvlic add-(2-f2-r2.2-dimethvlDropionvlaminoVethvlV 
1.2.3.4-tetrahydroisoquinoHn-6-viVamide 

MS (CI): 524 (M+ H*) 

NMR (400 MHz, CDCI3) 5 3.57 (s. 2H); 3.39 (m, 2H); 2.80 (t, 2H); 2.70 (t, 

15 2H); 2.63 (t, 2H); 1.98 (s, 9H). 
Compound 100 




Gis O 

4'-TrifluorQmethvlbiDhenvl-2-carboxviic add-r2-(2>benzovlaminoethvlV1 .2.3.4- 
20 tetrahydrolso quinolin-6-yl]-amlde 

MS (CI): 544 (M+ H*) 

m NMR (400 MHz, CDCU) 5 3.62 (m. 4H); 2.84 (m, 2H); 2.75 (m, 4H). 



The following compounds were also synthesized according to the procedure 
25 for Compound 95, except the connesponding add anydride was substituted for the 
add halide. 
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CQmpQund 101 

Gis-(CH2)2NHS{0)2CF3 

4'-TrifluoromethvlbiDhenvl-2-carboxvlicacid-f2-r2- 
trifluoromethanesulfonvlaminoethvtV1.2.3.4-tetrahvdrdsoquinoliri-^ 

5 MS (CI): 572 (M+ H*) 

NMR (400 MHz, CDCIa) 5 3.77 (s. 2H); 3.51 (t. 2H); Z88 (m, 6H). 

Compound 102 
Gis-(CH^NHC0CF3 

10 4'-Trifluoromethvlbiphenvl-2- caii)oxvlicadd-{2-f2-^2.2.2-trffluoroaceMai^ 
1 ■2.3.4-tetrahydroisoquinolin-6-yl}-amide 

MS (CI): 536 (M+ H*) 

NMR (400 MHz, CDCI3) 5 3.61 (s, 2H); 3.51 (dd, 2H); 2.82 (t, 2H); 2.73 

(m,4H). 

15 

ComptMjnd 103 
Gis-(CH2)2NHCHO 

4'-Trifluoromethylbiphenyl-2Karboxylicacid-[2-(2-formylaminoethvl)-1.2.3.4- 
tetrahydroisoquinolin-&yn-amide 

20 Compound 94 (250 mg, 0.57 mmole) was combined with fbnnic acid (66 mg, 

1 .4 mmole) and heated to reflux for 30 min. Pwification of the residue obtained on 
evaporation was accomplished wiOi silica gel chromatography using 10% methanol in 
methylene chloride with 1% ammonium hydroxide as the eluent 

MS (CI):468(M+H^) 

25 ^H NMR (400 MHz, CDCI3) 5 3.59 (s, 2H); 3.48 (m, 2H); 2.83 (m, 2H); 274 (t, 

2H);2.67(t.2H). 
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Compound 104 

G is -(CH2)2NHCONH2 

4'-Trifluoromethvlbiphenvl-2-carboxvlic acid-f2-(2-ureidoethvlV1 ,2.3.4- 
tetrahydroisoquinQlln-6-vl)-amide 

5 Compound 94 (250 mg, 0.57 mmole) was combined with 1,1- 

carbonyldiimidazole in 6 mL of metliylene chloride and stirred for 4 hrs. The reaction 
was cooled to 0" C in an ice bath and gaseous ammonia was perfused into the 
solution. The reaction was then stirred at ambient temperture for 12 hrs. Purification 
of the residue obtained on evaporation was accomplished with silica gel 

10 chromatography using 10% methanol in methylene chloride with 1% ammonium 
hydroxide as the eluent 

MS (CI): 483 (M+ H*) 

NMR (400 MHz. CDCI3) 5 3.62 (m. 1H); 3.58 (s. 2H); 3.35 (m, 1H); 2.82 

(m, 2H); 2.76 (m, 2H); 2.65 (m. 2H). 

15 

The following compound was synthesized in a manner analogous to that described 
for Compound 104. 

Compound 105 
20 G is -(CH2)2NHCONHCH3 

4'-TrifluorQmethvlbiphenvl-2-carboxvlic acid4242-f 3-methvlureldo)-ethvM .2.3.4- 

tetrahydroisoquinQlin^yiygmWe 

MS (CI): 497 (M+ H*) 

NMR (400 MHz, CDCI3) 8 3.59 (s. 2H); 3.35 (s. 2H); 2.82 (m, 2H); 2.74 (t. 

25 2H); 2.70 (s, 3H); 2.65 (t, 2H). 
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Example 13 
Compounds 106-1 10 



The following compounds were produced by the procedure of Method i 
described hereinabove. 



5 



Compound 106 




4 -Trifluoromethylbiphenyl- 2-carboxylic acid-(2-piperidin-4-yl-1 .2.3.4- 
tetrahvdroisoquinolin-6-ylVamide 



10 



A 20 g (415 mmole) sample of Compound 61 from Example 6 was combined 



with palladium hydroxide on carbon (6.1 g) in 260 mL of methanol and 550 mL of 
THF. Ammonium formate (26 g, 415 mmole) was added and the reaction mixture 
was heated to 60° C for 4 hrs. The reaction was filtered and the filter cake was 
washed with THF followed by methanol. The solution was concentrated and 40 mL of 
15 IN NaOH and 1 50 mL of water were added. The mixture was stinned for 2 hrs. and 
filtered to give 1 5 g of the title compound. 



4-Tpflwn?methylb!Phgnyhg-qarbpxylig 9cid-[2-(1-methylpiperidin-4-y|)-1 .2.3.4- 
tetrahvdrolSQquinolin-6-vn-amide 

MS (CI): 494 (M+H*) 

NMR (250 MHz, CDCy 6 3.70 (s, 2H); 2.95 (d, 2H); 2.79 (s. 4H); 2.29 (s. 

3H). 



The following compound was synthesized by funcUonafizing Compound 106 
in.the reductive amination procedure of Method A. 



20 



Compound 107 
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The following compound was synthesized by flinctfonalizlng Compound 106 in the 
amidation procedure of Method H. 



Ck)pnpound 109 



5 Gis 



4'-TrifluoromethvibiDhenvt-2-carbQxvlie acid.p-^1-acetvlpiperidiiv4.vtV1 .2.3.4. 
tetrahydrDisQ quinolin-6-yl]-amide 

MS(CI):522(M+H*) 

NMR (250 MHz. CDCI3) 8 3.72 (s. 2H); 2.81 (s. 4H); 2.10 (s, 3H). 

10 

Compound 109 
O 

Gis 

4'-Trifluoromethvlbiphenyl-2-carfaoxylic acid-[2-(1 -trifluoroacetvlpiperidin-4-vl)-1 ■2.3.4- 
tetrahydroisoquinolin-6-yq-amide 

15 MS(CI):576(M+H*) 

NMR (250 MHz, CDCI3) 53.72 (s. 2H); 3.17 (t. 1H); Z83 (m, 6H). 



Compound 110 
O 




Gis 

20 4'-Trifluoromethvlbiohenvl-2-carlxix\^lcadd-[2-(1-benzoylplperidin-4-^ 
tetrahvdroisoauinolin-e-yll-annide 

MS(CI):584(M+H*) 

^H NMR (250 MHz. CDO^) 5 3.75 (s, 2H); 2.83 (s. 6H). 
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Compound 111 

The following compound was synthesized by the procedure of Method J 
5 described hereinabove. 
Compound 111 




4'-TrrfluoromethvlblDhenvl-2-carboxvllc add-/2-f2-f 2H-[1 . 2.4-1triazol-3-vl^thyq- 

10 1 ,2,3.4-tetr^hyctrPtepquinoltng-yl}-9micle 

A 300 mg (0.67 mmole) sample of Compound 74 and sodium methoxide (3.6 
mg, 0.067 mmole) were combined In 2 mL of methanol and stirred at ambient 
temperature for 5 hrs. Fomiic hydrazine (40 mg, 0.67 mmole) In 1 mL of methanol 
was added and the reaction was stirred at ambient temperature for 12 hrs., followed 

15 by reflux for 48 hrs. The reaction was concentrated and diluted with chlorofonm. The 
organic layer was washed with saturated sodium bicarbonate, brine and dried over 
sodium sulfate. Purification was accomplished with silica gel chromatography using a 
gradient of 2-16% ethanol in chloroform as the eluent 



MS (CI): 492 (M + H*) 
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CLA IMS 



We claim: 

5 

1 . A compound of the fomnula 




or the stereoisomers, pharmaceutically acceptable salts and hydrates thereof, 
wherein G is selected from: 

15 (a) a phenyl or heterocyclic ring wherein said heterocyclic ring contains a total of 
from 3 to 14 ring atoms, wherein said heterocyclic ring incorporates a total of from 
1 to 4 ring heteroatoms selected independently from oxygen, nitrogen, and sulfur, 
wherein the Individual rings of said heterocyclic ring may be independently 
saturated, partially saturated or aromatic, and wherein each of said phenyl or 

20 heterocyclic rings may have optionally from 1 to 4 substituents selected 

independently from halogen, hydroxy, cyano, nitro, oxo, thioxo, aminosulfonyl, 
phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy, (CrCio)allcyl, (Ci- 
C4)perfluoroatkyl, (Ci-Cio)alkoxy, (CrC4)perfluoroalkoxy. (Ci-Cio)alkoxycarbonyl, 
(Ci-Cio)alkylthio, (Ci-Cio)alkylamino, di(Ci-Cio)alkylamino, (Cr 

25 Cio)alkylaminocari:)onyl, di(Ci-Cio)all7laminocart)onyl, (Ci-Cio)acyi, (Cr 

Cio)perfluoroacyl, (Ci-Cio)acyloxy, (Ci-C6)acyiamlno and (Ci*C6)perfluoroacylamino; 
(b)-CH2CN. 
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(d) (C2-Ci2)alkyl or {C2-Ci2)perfluoroalkyl wherein each of said (C2-Ci2)alkyl and 
(C2-Ci2)perfluoroalkyl is substituted optionally with from 1-3 substituents selected 

5 independently from: 

(1 ) phenyl, halogen, nitrp, cyano, hydroxy, -NR^R^, -OCOR^. {CrC4)alkoxy, 
(Ci-C4)perfluoroalkoxy, (CrC4)thioalkoxy or {CrC4)perfluorothioalkoxy, 

where R^ and R^ in the definition of -NR^R^ are each selected independently 
from hydrogen, formyl, phenyl, benzyl, benzoyl, (C3-C8)cycloalkyl, (C3- 

10 C8)cycloaikenyl, (Ci-C4)alkyl. (CrC4)perfluoroaIkyl. (Ci-Cio)alkoxycarbonyl. (Ci- 
C6)acyl, (Ci-C6)perfluoroacyl. aminocarbonyl, (Ci-Cio)alkylaminocarbonyl, di(Ci- 
Cio)alkylaminocarbonyl, aminosulfonyl, (CrC4)alkylaminosulfonyl, di(Cr 
C4)alkytaminosulfbnyl, (Ci-C4)perfluoroalkylaminosulfonyl, (Cr 
C4)pernuoroaikylaminosulfonyi, (Ci-C4)alkylsulfonyl, and (Ci- 

1 5 C4)pernuoroalkylsulfonyl, 

or where R^ and R^ taken together with the nitrogen atom to which they are 
attached, form a saturated, partially-saturated or aromatic heterocyclic ring, 
wherein said heterocyclic ring contains a total of from 3 to 14 ring atoms and 
incorporates optionally an additional 1 to 4 ring heteroatoms selected 

20 independently from oxygen, nitrogen and sulfur, wherein said heterocyclic ring may 
have optionally from 1 to 4 substituents selected independently finom halogen, 
hydroxy, cyano, nitro, 0x0, thioxo, aminosulfonyl, phenyl, phenoxy, phenylthio, 
benzyl, benzoyl, benzyloxy. (Ci-Cio)alkyl, (Ci-C4)perfluoroaikyl, (Ci-Cio)alkoxy, (Cr 
C4)pernuoroalkoxy, (Ci-Cio)alkoxycariDonyl, (CrCio)alkylthio. (Ci-Cio)alkylamino, 

25 di(Ci-Cio)alkylamino, (Gi-Cio)alkylaminocarbonyl, di(Ci-Cio)alkylamtnocartX)nyl. (Cr 
Cio)acyl, (Ci-Cio)perfluoroacyl, (Ci-Cio)acylamino, and {Ci-Cio)acyloxy, 

where R^ in the definition of -OCOR^ is selected from -NR^R^, phenyl, (Cr 
Cio)alkyl, (Ci-C4)perfluoroalkyl. (Ci-C6)alkoxy and (CrC6)perfluorDalkoxy, 
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(2) (C3-C8)cycloaIkyl or (C3-C8)cycloalkenyl wherein each of said (C3- 
C8)cycloalkyl and (C3-C8)cycloalkenyl may have optionally from 1 to 4 substituents 
selected independently from halogen, hydroxy, cyano, nitro, 0x0, thioxo, 

5 aminosulfonyl, phenyl, phenoxy, phenyithio, benzyl, benzoyl, benzyloxy, (Ci- 
Cio)alkyl, (Ci-C4)perfluoroalkyl, (Ci-Cio)alkoxy. (Ci-C4)perfluoroalkoxy, (C-j- 
Cio)alkoxycarbonyl, (Ci-Cio)alkylthio, {Ci-Cio)alkylamino. di(CrCio)alkylamino, (Ci- 
Cio)alkylaminocarbonyl, di(CrCio)alkylaminocart>onyl, (CrCio)acyl, (Cr 
Cio)perfluoroacyl, (CrCio)acylamino, (CrCio)pernuoroacylamino. (Cf Cio)acyloxy, 

10 and 



(3) a saturated, partially-saturated or aromatic heterocyclic ring containing a 
total of from 3 to 14 ring atoms, wherein said heterocyclic ring incorporates a total 
of from 1 to 4 ring heteroatoms selected independently from oxygen, nitrogen and 

15 sulfur, wherein said heterocyclic ring may have optionally from 1 to 4 substituents 
selected independently from halogen, hydroxy, cyano, nitro, 0x0, thioxo, 
aminosulfonyl, phenyl, phenoxy, phenylthk), benzyl, benzoyl, benzyloxy, (Cr 
Cio)alkyl, (Ci-C4)perfluoroalkyl, (Ci-Cio)alkoxy, (Ci-C4)perfluorQalkoxy, (Cr 
Cio)alkoxycartx>nyl, (Ci-Cio)alkylthto, (Ci-Cio)alkylamino, di(Ci-Cio)alkylamino, (Ci- 

20 Cio)alkylaminocarbonyl, dl(CrCio)alkylaminocartx)nyl, (Ci-Cio)acyl, (Ci- 

Cio)perfluoroacyl, (Ci-Cio)acylamino, (Ci-Cio)perfluoroacylamino, (C,-Cio)acyloxy, 
provided that (C2-Ci2)alkyl does not include unsubstituted allyl; 

(e) (C3-C8)cycloalkyl or (C3-C8)cycloalkenyl wherein each of said (C3-C8)cycloalkyl 
25 and (C3-C8)cycloalkenyl may have optionally from 1 to 4 substituents selected 

independently from halogen, hydroxy, cyano, nitro, 0x0, thioxo. aminosulfonyl, 

phenyl, phenoxy, phenyithio, benzyl, benzoyl, benzyloxy. (Ci-Cio)alkyl. (Cr 

C4)perfluoroalkyl, (Ci-Cio)alkoxy, (CrC4)perfluoroalkoxy. (Ci"Cio)alkoxycarbonyl. 

(CrCio)alkylthio, (Ci-Cio)alkylamino, di(Ci-Cio)aikylamino, (Ci- 
30 Cio)alkylaminocartx)nyl, di(CrCio)alkylaminocarbonyl, (Ci-Cio)acyl, (Cr 

Cio)perfluoroaqrl, (Ci-Cio)acylamino, (CrCio)perfluoroacylamino, (CrCio)acytoxy; 

and 
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(f) -(CH2)nCOR'*, where in the definition of -(CH2)nCOR^ is selected from 
hydroxy, phenyl. -NR^R^. (Ci-C4)a!kyl. (CrC4)perfluoroalkyl. (CrC4)alkoxy. (Cr 
C4)perfluoroalkoxy, (C3-C8)cycloalkyl. and (C3-C8)cydoalkenyl. 
5 where n is an integer from 1 to 4. 

2. A compound as claimed in claim 1 and the stereoisomers, pharmaceutically 
acceptable salts and hydrates thereof, 
wherein G is selected from: 

10 

(a) a phenyl or heterocyclic ring wherein said heterocyclic ring contains a total of 
from 3 to 7 ring atoms, wherein said heterocyclic ring incorporates a total of from 1 
to 4 ring heteroatoms selected independently from oxygen, nitrogen, and sulfur, 
wherein said heterocyclic ring may be saturated, partially saturated or aromatic, 

15 and wherein each of said phenyl or heterocyclic rings may each have optionally 
from 1 to 4 substituents selected independently from hak)gen, hydroxy, phenyl, 
benzyl, benzoyl, benzytoxy, (C,-Cio)alkyl, (Ci-C4)perfluoroalkyl, (Ci-Cio)alkoxy, (Cr 
C4)perfluoroalkoxy, (Ci-Cio)alkoxycari&onyl, (Ci-Cio)alkylthio, (CrCio)alkylamino, 
di(Ci-Cio)alkylamino. (Ci-Cio)alkylaminocari3onyl, di(Ci-Cio)alkylaminocarbonyl, (Ci- 

20 Cio)acyl, (Ci-Cio)periluoroacyl, (Ci-C6)acylamino, (CrC6)perfluoroacylamino, (Cr 
Cio)acyloxy; 

(b) (C2-Ci2)alkyl wherein said (C2-Ci2)alkyl is substituted optionally with from 1-3 
substituents selected Independently from: 

25 

(1) phenyl, halogen, cyano, hydroxy, -NR^R^, -OCOR^, (Ci-C4)alkoxy. or 
(Ci-C4)perfluoroalkoxy, 

where R^ in the definition of -OCOR^ is selected from -NR^R^ , {CrC4)alkyl 
and (CrC4)perfluoroalkyl, 

30 

(2) (C3-C6)cycloalkyl or (C3-C6)cycloatkenyl wherein each of said (Cr 
C6)cycloalkyl and (C306)cycloalkenyl may optionally have from 1 to 4 substituents 
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selected independently from hydroxy, (CrC4)alkyl, {Ci-C4)alkoxy, and (Cr 
C4)alkoxycarbonyl, and 

(3) a saturated, partially-saturated or aromatic heterocyclic ring containing a 
total of from 3 to 6 ring atoms, wherein said heterocyclic ring incorporates a total of 
5 from 1 to 4 ring heteroatoms selected independently from oxygen, nitrogen and 
sulfur, wherein said heterocyclic ring may have optionally from 1 to 4 substituents 
selected independently from halogen, hydroxy, phenyl, benzyl, benzoyl, benzyloxy, 
(Ci-Cio)alkyl, (CrC4)perfluoroalkyl, (CrCio)a!l<oxy. {CrCio)alkoxycarbonyl, (Cr 
Cio)alkylthio. (Ci-Cio)alkylamino, di(CrCio)alkylamino. (Ci-Cio)alkylaminocarbonyl, 
10 di(Ci-Cio)alkylaminocarii)onyl. (CrC4)perfluoroalkoxy. (Ci-Cio)acyl, (d- 
Cio)acylamino, (Ci-Cio)perfluoroacylamino. (Ci-Cio)acyloxy, 

provided that (C2-Ci2)alkyl does not include unsubstituted allyl; 

15 (c) (C3-C6)cyc!oalkyl or (C3-C6)cycloalkenyl wherein each of said ((VC6)cycloalkyl 
and (CrC6)cycloalkenyl may have optionally from 1 to 4 substituents selected 
Independently from hydroxy, (Ci-C4)alkyl, (Ci-C4)alkQxy, (Ci-Cio)acylamino. (Cr 
Cio)perfluoroacylamino and (Ci-C4)alkoxycarbonyl; and 

20 (d) -(CH2)nC0R^, where R^^ in the definition of -(CH2)„C0R^ is selected from 
hydroxy, phenyl, -NR^R^, (CrC4)alkyl. (Ci-C4)pernuoroalkyl. (CrC4)alkoxy, (Cr 
C4)perfluoroalkoxy, (C3-C6)cycloalkyl, and (C3-C6)cycloalkenyl, 
where n is an integer from 1 to 4. 

25 3. A compound as claimed in claim 2, and the stereoisomers, phamnaceutically 
acceptable salts and hydrates thereof, wherein G is (C2-Ci2)alkyl, wherein said 
(C2-Ci2)alkyl is substituted optionally with a group selected from phenyl, halogen, 
cyano, hydroxy, (Ci-C4)alkoxy. or a saturated, partially-saturated or aromatic 
heterocyclic ring selected from thienyl. pyrazolyl, pynx)lidinyl. pyrrolyl, furanyl, 

30 thiazolyl, isoxazolyl, imidazolyl, triazolyl, tetrahydropyranyl, pyridyl, and pyrimidyl, 
wherein each of said heterocyclic rings may have optionally from 1 to 3 
substltutents selected independently from halogen, (Ci-C4)acyl, (Ci- 
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C4)perfluoroacyl. (CrC4)alkyl. (CrC4)pernuoroalkyl. (Ci-C4)alkoxy. (Cr 
C4)alkylaminocarbonyl, and (Ci-C4)acylamino. 

provided that (CrCi2)alkyl does not include unsubstituted allyl. 

5 4, A compound as claimed in claim 2, and the stereoisomers, phamnaceutically 
acceptable salts and hydrates thereof, wherein G is -(CH2)nNR^R^ and n is an 
integer from 2 to 4. 

5. A compound as claimed in claim 2, and the stereoisomers, pharmaceutically 
10 acceptable salts and hydrates thereof, wherein G is -(CH2)nC0R'* and n is 1 or 2. 

6. The compound of daim 2, wherein G is -(CH2)20COCH3. 

7. The compound of daim 2, wherein G is -(CH2)20CON(CH3)2. 

15 

8. The compound of daim 2, wherein 6 is 




NH 



9.- The compound of daim 2, wherein G is 



0 



20 




10. The compound of daim 3, wherein G is -(CH2)4CH3. 



1 1 . The compound of daim 3. wherein G is -{CH2)20CH3, 



25 



12. The compound of daim 3, wherein 6 is -(CH2)20CH2CH3. 



13. The compound of daim 3, wherein G is -(CH2)30CH3. 
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14. The compound of claim 3. wherein G is -(CH2)2CN. 



15. The compound of claim 3, wherein G is 

(CH2)2 II ^ 




N 

I 

CH3 



16. The compound of claim 3, wherein G is 



-(CH2)2 c;^ 

H 



17. The compound of daim 3, wherein G is 



CHi 




10 




18. The compound of claim 3, Wherein G is 



-<CH2)s- 



15 19. The compound of claim 3, wherein G is 



"(0112)2' 
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20. The compound of claim 4. wherein G is -(CH2)2NHS(0)2CH3. 

21. The compound of claim 4, wherein G is -(CH2)2NHCHO. 

5 22. The compound of daim 4. wherein G Is -(CH2)2NHCOCH2CH3. 

23. The compound of claim 4, wherein G is -(CH2)2NHCOCF3. 

24. The compound of claim 4, wherein G is -(CH2)2NHCONHCH3. 

10 

25. The compound of daim 4, wherein G is -(CH2)2NHCOOCH3. 

26. The compound of claim 4, wherein G is -(CH2)2NHCOCH3. 
15 27. The compound of daim 4, wherein G Is -(CH2)2NH2. 

28. The compound of daim 5, wherein G is -CH2CON(CH3)2. 

29. The compound of daim 5, wherein G Is -CH2CON(CH2CH3)2. 

20 

30. The compound of daim 5, wherein G is -(CH2)2CON(CH3)2. 

31 . The compound of daim 5, wherein G is -CH2COOH. 

25 32. A method for inhibiting or decreasing Apo B secretion in a mammal in need 
thereof which method comprises the administration of an Apo B secretion Inhibiting 
or decreasing amount of a compound of claim 1 or a stereoisomer, 
phamnaceutically acceptable salt or hydrate thereof. 

30 33. A method for the treatment of a condition selected from atherosderosis, 

pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperiipidemia or 
diabetes which method comprises administering to a mammal in need of such 
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treatment a therapeutically effective amount of a compound of claim 1 or a 
stereoisomer, phamnaceutically acceptable salt or hydrate thereof. 

34. A method as claimed in claim 32 wherein said condition is selected from 
5 hypercholesterolemia, hypertriglyceridemia, or hyperlipidemia. 

35. A method as claimed in claim 33 wherein said condition is 
hypercholesterolemia. 

10 36. A method as claimed in daim 33 wherein said condition is hypertriglyceridemia. 

37. A method as claimed in daim 33 wherein said condition is hyperiipidemia. 

38. A method as daimed in daim 32 wherein said condition is selected from 
1 5 atherosderosis. obesity, or diabetes. 

39. A method as daimed in daim 37 wherein said condition Is atherosderosis. 

40. A method as claimed in daim 37 wherein said condition is obesity. 

20 

41. A method as claimed in daim 37 wherein said condition is diabetes. 

42. A pharmaceutical composition which comprises a therapeutically effective 
amount of a compound of claim 1 or a stereoisomer, pharmaceutically acceptable 

25 salt or hydrate thereof in combination with a pharmaceutically-acceptable earner or 
diluent 

43. A pharmaceutical composition for the treatment of a condition selected from 
atherosderosis, pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia, 

30 hyperiipidemia or diabetes in a mammal which comprises a therapeutically effective 
amount of a compound of daim 1 or the stereoisomer, phanmaceutically acceptable 
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salt or hydrate thereof in combination with a phanmaceutically acceptable carrier or 
diluent. 

44. A phamiaceutical composition comprising: 

5 

a. a therapeutically effective amount of a first compound. Wherein said first 
compound is a compound of claim 1 or a stereoisomer, pharmaceutically 
acceptable salt or hydrate thereof; 

10 b. a therapeutically effective amount of a second compound, wherein said 

second compound is selected from a cholesterol absorption inhibitor, a CETP 
inhibitor, an HMG-CoA reductase inhibitor, an HlMG-CoA synthase inhibitor, an 
inhibitor of HIVIG-CoA reductase gene expression, niacin, an antioxidant, an ACAT 
inhibitor or a squalene synthetase inhibitor, and 

15 

c. a pharmaceutically acceptable carrier or diluent. 

45. A phamnaoeutical composition as claimed in claim 43 wherein said second 
compound is selected from lovastatin, simvastatin, pravastatin, fluvastatin, 

20 atorvastatin or rivastatin. 

46. A phamiaceutical composition as claimed in claim 44 wherein said second 
compound is atorvastatin. 

25 47. A metiiod for the treatment of a condition selected from atherosclerosis, 

pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperiipidemia or 
diabetes which metiiod comprises administering to a mammal in need of such 
treatment: 

30 a. a therapeutically effective amount of a first compound, wherein said first 

compound is a compound of claim 1 or a stereoisomer, phamiaceutically 
acceptable salt or hydrate thereof, and 
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b. a therapeutically effective amount of a second compound, wherein said 
second compound is selected from a cholesterol absorption inhibitor, a CETP 
inhibitor, an HMG-CoA reductase inhibitor, an HMG-CoA synthase inhibitor, an 
5 inhibitor of HI\/IG-CoA reductase gene expression, niacin, an antioxidant, an ACAT 
inhibitor or a squalene synthetase inhibitor. 

48. A method as claimed in claim 46 wherein said second compound is selected 
from lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin or rivastatin. 

10 

49. A method as claimed in claim 47 wherein said second compound is 
atorvastatin. 

50. A compound as claimed in claim 1, wherein said compound is selected from: 

15 

{6-[(4-trifluoromethylbiphenyl-2K3rbonyl)-amino]-3,4-dihydro-1H-i^ 
acetic add, 

4 -trifluoromethylbiphenyl-2-carboxylic acid-{n-pentyl-1 ,2,3,4-tetrahydroisoqulnolin- 
20 6-yl)-amide, 

4 -trifluoromethylbiphenyl-2-carboxylic add42-(3-methoxypropyl)-1 ,2,3,4- 
tetrahydroisoquinolin-6-yl]-amide, 

25 4 -trifluoromethylbiphenyl-2-carboxylic add-[2-(2-methoxyethyl)-1 ,2,3,4- 
tetrahydroisoquinolin-6-yl]-amide, 

4 -trifluoromethylbiphenyl-2'^rboxylic add-I2-{2-ethoxyethyl)-1 .2,3,4- 
tetrahydroisoquinolin-6-yl]-amide, 

30 

4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-cyanoethyl)-1 .2.3,4- 
tetrahydroisoquinolin-6-yl]-amide. 
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acetic acid 2-{6-[(4'-trifluorometiiylbiphenyl-2-carbonyl)-amino]-3,4-dihydr^ 
isoquinolin-2-yi}-ethyl ester, and 

5 dimethylcarbamic acid 2-{6-[(4'4iifluoromethylbiphenyI-2-carbonyl)-arnino]-3.4- 
dihydro-1 H-isoquinolin-2-yl}-ethyl ester. 

51. A compound as claimed in claim 1, wherein said compound is selected from: 

1 0 4 -trifluoromethylbiphenyl-2-carboxylic add-[2-(2-aminoethyl)-1 .2.3.4- 
tetrahydroisoquinolin-6-yl]-amide 

4'-trifluoromethylbiphenyl-2-carbo)cylic acid-[2-{2-acetylaminoethyl)-1 .2,3.4- 
tetrahydroisoquinolin-6-yQ-amide, 

15 

4 -trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-dimethylcarbamoylethyl)-1 ,2,3,4- 
tetrahydrolsoquinoiin-6-yQ-amide. 

4 -trifluoromethylbiphenyl-2-carboxylic add-(2-dimethylcarbamoylmethyl-1 ,2,3,4- 
20 tetrahydroisoquinolin-6-yl)-amide, 

4 -trifiuoromethylbiphenyl-2-carboxylic acld-{2-diethylcarbamoylmethyl-1 ,2,3,4- 
tetrahydroisoquino!in-6-yl>-amide, 

25 4-trifluoromethylbiphenyl-2-carboxylicacid-[2-(2-methanesulfonylaminoethyl)- 
1.2,3,4-tetrahydroisoquinolin-6-yl]-amide, 

4'-trifluoromethylbiphenyl-2-carboxylicacid-{2-[2-(2.2,2.trifluoroacetylamino>^^^ 
1 ,2.3,4-tetrahydroisoquinolin-6-yl}-amlde, 

30 

4'-trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-propionylaminoethyl)-1 ,2.3.4- 
tetrahydroisoqulnolin-6-yl]-amide, 
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(2-{6-[4'-trifluoromethylbiphenyl-2-carbonyl)-amino]-3Aclihydrc)-1H-is^ 
yl}-ethyl)-carbamic acid methyl ester, 

5 4*-trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-formylaminoethyl)-1 ,2,3,4- 
tetrahydroisoquinolin-6-yl]-amide, and 

4'-trifluoromethylbiphenyl-2-carboxyIic acid-{2-[2-{3-methylLireido)-ethyO-1.2.3,4- 
tetrahydroisoquinotin-6-yi}-amide. 

10 

52. A compound as claimed in claim 1, wherein said compound is selected from: 

4 -trifluoromethylbiphenyl-2-carboxylic add-{2-[2-(1 -methyl-l H-pyrrol-2-yl)ethyl]- 
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide, 

15 

4 -trjfluoromethylb!phenyl-2-carboxyIic acid^2-[2-(2H41 ,2,4]triazol-3-yl-ethyO- 
1 ,2,3,4-tetrahydroisoquinolin-6-yl}-amide, 

4 -trifluoromethylbiphenyl-2-carbo)cyllc add-[2-(2,2-diphenylethyl)-1 ,2,3,4- 
20 tetrahydroisoqulnoiin-6-yl]-amide, 

4 -trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-pyridin-2-yl-ethyl)-1 ,2,3,4- 
tetrahydroisoquinolin-6-yl]-amide, 

25 4'-trifluoromethylbiphenyl-2-carboxylic acid-(2-phenylethyl-1 ,2,3,4- 
tetrahydroisoquinolin-6-yl)-amide, 

4'-trifluoromethyibiphenyl-2-carboxylic acid-(2-piperidin-4-yH ,2,3,4- 
tetrahydroisoquinolin-6-yl)-amide, and 

30 

4*-trifluorDmethylbiphenyl-2-carboxylic acid-[2-{14rifluoromethylacetyl-piperidin-4- 
yl)-1,2.3,4-tetrahydrolsoquinolin-6-yl]-amide. 
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53. A process for the preparation of a compound having the structural formula 




which process comprises the steps of: 

5 

(a) cyclizing a diacid of the structural fomiula 




or an activated fonn thereof, with benzylamine to provide a dione derivative of 
structural formula 

10 




(b) reducing the product of Step (a) to provide an isoquinoline derivative of 
structural fonnula 

15 
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(c) reducing the product of Step (b) to provide an amino derivative of structural 
formula 




(d) coupling the product of Step (c) with the compound 4'-trifluoromethylbiphenyl-2- 
carboxylic acid, or an activated fomn thereof to provide an amide derivative of 
structural formula 



10 




(e) deprotecting the amide derivative of Step (d) to provide said amino derivative of 
structural fomnula 

V 
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(0 isolating the amino derivative of Step (e) in the free base fomi or an add 
addition salt thereof. 



5 54. A process for the preparation of a compound having the structural fomnula 



10 




to provide said amino derivative of structural fonmula 




,and 
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(b) isolating the amino derivative of Step (a) in the free base fomn or an acid addition 
salt thereof. 

55. The tosylate acid addition salt of the compound 




56. A compound having the structural fomnula 




or an add addition salt thereof , wherein R is selected from -NO2, and -NH2. 
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